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This is an annual report of the research program at the Southeast South Dakota Research Farm in 
cooperation with South Dakota Agricultural Experiment Station, SDSU Plant Science, and SDSU 
Animal Science and has special significance for those engaged in agriculture and the 
agriculturally related businesses in the ten county area of Southeast South Dakota.  The results 
shown are not necessarily complete or conclusive.  Interpretations given are tentative because 
additional data resulting from continuation of these experiments may result in conclusions 
different from those based on any one year.   
 
Trade names are used in this publication merely to provide specific information.  A trade name 
quoted here does not constitute a guarantee or warranty and does not signify that the product is 
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experimental and not labeled.  Read and follow the entire label before using. 
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563-2989; Fax 605-563-2941; Farm Supervisor, Peter Sexton; email (peter.sexton@sdstate.edu). 
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INTRODUCTION …………………….……………………………………………………..Pete Sexton 
          Farm Supervisor 
This report provides summaries of most of the research trials done at the SDSU Southeast Research Farm 
in 2018.  The overall objective of the farm is to contribute to the public welfare for folks in southeast 
South Dakota by conducting unbiased agricultural research.   The farm’s strategic goals as set by our 
Farm Board continue to be:  
1) Improve character of the soil (soil quality);   
2) Achieve grain yield goals and optimize cost of production and profitability;  
3) Optimize livestock production including use of novel approaches in integrating livestock and crop 
production;  
4) Increase association membership and improve public relations and outreach;  
5) Broaden scope of research to include small-scale and beginning farmers and horticulture work 
as opportunity permits.   
Toward these ends we continue to work on no-till systems, both as a matter of economy and as a matter of 
trying to improve soil quality.  This past year we have started doing more work with annual forages.  This 
is a an important topic for producers who have cows; we hope incorporating annual forages into grain 
production systems works out to be a profitable and sustainable path to follow.  My guess is that in the 
years to come there will be a lot of work at research farms and in farmer’s fields trying to optimize and 
mix and match both annual and perennial forages into grain crop production systems.  In terms of long-
term sustainability, there are a lot of strong arguments for working with forages, and of course it needs to 
be profitable in the short run also – so there is a lot of scope for work here.  
We have done some work with winter canola and soft white winter wheat this past year, as some new 
crops for our area.  The winter canola is really a struggle to work with in terms of over-wintering survival.  
This is a topic that will need some more work to resolve.  The very warm and wet weather in late May 
and June lead to a severe outbreak of bacterial leaf streak disease in our winter wheat.  So this also is not 
as straight-forward as I had hoped.  It means we’ll probably need to do a little more work with screening 
varieties and maybe with planting dates in the future.   Of course we continue to work with corn and 
soybeans as the main-stays of our cropping system.   
Improvements continue to be made to the farm.  This year the length of the cement pad in the feedlots 
was increased to 20’.  We are working on improving our roads every year.  In a major development, the 
board took a decision to purchase a small-plot combine that is small enough to be hauled around on a 
trailer.  This will open a door for us to more off-station trials with farmer cooperators in the future.   
 
We plan to carry on with our collaborators at SDSU as a primary mission of the farm to facilitate their 
work with livestock and crop research.  We are always looking to improve on our efforts and like to listen 
to new ideas.  Please feel free to stop in and visit or call to share suggestions and comments about our 
research.  We plan to have our summer field day on July 9, and a fall plot tour on September 12, God 
willing.  We hope that you can make it to Beresford for both events.   We hope you have a good year 
ahead. 
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Weather and Climate Summary; 
SDSU Southeast Farm         
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Ruth Stevens*, Peter Sexton, 
Brad Rops, Scott Bird, Garold 
Williamson, Chelsea Sweeter, and 
Nathan Edwards – mesonet.sdstate.edu 
 
 Moisture received at the SDSU Southeast 
Farm (SERF) set a record in 2018.  The farm 
received 35.75 inches of precipitation in 2018 
(10.09 in. above average), making it the wettest 
year since the farm started keeping records 66 
years ago.  The excessive moisture created 
problems establishing plots in the spring and 
harvesting small grains and row crops. Well 
drained soils had very good yields, while the 
areas that were water logged suffered from the 
excess moisture. 
 The 2018 weather and climate information 
for the Southeast Farm is summarized in tables 
and figures found on pages 2 thru 7. 
 Average temperatures compared to daily 
temperatures are highlighted in Figure 1.  Daily 
temperatures were below average in April and 
then above average in May and June with July 
and August showing below average maximum 
temperatures. Monthly temperature averages are 
shown in Table 1. 
                                                          
*Corresponding author: ruth.stevens@sdstate.edu 
 Annual precipitation and growing season 
precipitation were 139% and 144% of normal, 
respectively. (Table 2 and 3). Growing season 
precipitation measured from April through 
September was 27.67”.  SERF had eight months 
in 2018 that received above average precipitation 
(+0.17” to +4.50”), and four months with below 
normal precipitation (-0.16” to -1.00”). The farm 
received 56” of snowfall in 2018; 47” in first half 
of year, and 9” in November and December. 
 The coldest and hottest temperatures of the 
year were recorded on January 1 (-32°F) and May 
27 (98°F) respectively, a 130-degree temperature 
range (Table 3).  Frost-free season at the farm in 
2018 was 158 days on a 32°F basis and 177 days 
on a 28°F-basis. The last spring frost was on 
April 28 (29°F) and last freeze was on April 20 
(28˚ F).  The first fall frost was on October 4 
(32˚F) and a freeze occurred on October 15 
(26˚F). The average annual high temperature was 
55°F and average annual low temperature was 
35°F; which were both below average (-3.3 and -
0.4 degrees, respectively).  
  The 2018 growing season (April – 
October) accumulation of growing degree units 
(GDU’s) was 3119 units (105% of average).  
May, August and October had above normal 
GDU’s in 2018 (Fig. 3 & 4). Evaporation 
recorded at the Southeast Farm from May through 
September 2017 was 29.5” (Fig. 6 & 7). 
Southeast Farm received 26.1” of rainfall during 
the same period of time.  
                                                                                                            SERF AR 1801 
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  Table 1. Temperaturesa at the Southeast Research Farm - 2018 
 
 2018 Average Air 
Temps.  (°F)  
Maximum Minimum 
66-year Average 
Air Temps. (˚F) 
Maximum Minimum 
Departure from 
66-year Average (˚F) 
Maximum Minimum 
January 25.8 4.2 26.6 5.8 -0.8 -1.6 
February 24.4 2.2 32.2 11.1 -7.8 -8.9 
March 41.7 25.9 44.2 23.0 -2.5 +3.5 
April 47.1 25.9 60.0 35.1 -12.9 -9.2 
May 76.0 53.3 72.0 47.4 +4.0 +5.9 
June 82.7 63.6 81.5 57.8 +1.2 +5.8 
July 83.6 62.3 86.0 62.1 -2.4 +0.2 
August 80.2 59.6 83.9 59.4 -3.7 +0.2 
September 74.8 55.3 75.6 49.3 -0.8 +6.0 
October 55.6 33.8 63.4 37.5  -7.8 -3.7 
November 38.9 17.9 45.3 23.7 -6.4 -5.8 
December 31.2 14.9 30.7 11.5 +0.5 +3.4 
a Computed from daily observations  
 
 
 
Figure 1.  2018 Average Temperatures 
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Table 2.  Precipitation at the Southeast Research Farm - 2018 
 
 
  
Table 3.  2018 Climate Summary Southeast Research Farm, Beresford, SD 
 
Annual Precipitation (inch) 35.75   139%*  (+10.09) 
Growing Season Precip (Apr-Sep, inch) 27.67   144%  (+8.40) 
Jan-Mar 2.62   98%  (-0.05) 
Apr-Jun 13.50   131%  (+3.21) 
Jul-Sep 14.17   158%  (+5.19) 
Oct-Dec 5.46   147%  (+1.74) 
Annual Snow (inch); (Jan-Jun/Jul-Dec) 56 47 / 9 
   
Growing Degree Units  
(GDU); Apr – Oct (50 degree basis) 3119 105%  (+153) 
Minimum / Maximum Air Temp, ºF -32°F  Jan 1 98°F May 28 
Last Spring Frost; 32º  / 28º basis 29°F Apr 28 28°F Apr 20 
First Fall Frost; 32º  / 28º basis 32°F Oct 4 26°F Oct 15 
Frost Free Period (days);  
32º  / 28º basis 158 177 
Average Annual High / Low 55 / 35 -3.3 / -0.4 
   * % of Normal 
 
 
 
Month 
Precipitation 
2018 (inches) 
66-year Average 
(inches) 
Departure from 
Avg. (inches) 
January 0.29 0.45 -0.16 
February 0.62 0.80 -0.18 
March 1.71 1.42 +0.29 
 April 1.55 2.55 -1.00 
 May 3.83 3.53 +0.30
June 8.12 4.21 +3.91 
July 3.25 3.08 +0.17 
August 3.59 3.07 +0.52 
September 7.33 2.83 +4.50 
October 3.21 1.92 +1.29 
November 0.97 1.14                    -0.17 
December 1.28 0.66  +0.62 
Totals 35.75 25.66 +10.09 
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2018 Ag Weather Summary  
(Data collected from automated weather station located on Southeast Farm) 
 
Precipitation (May-September) 
Total 25.61 in 
Departure from Normal +8.55 in 
Greatest 3.57 in September 19 
Days with Precipitation 56 of 153 
 
Reference Evapotranspiration 
Total 24.11 in 
 
Growing Season 
Stress Degree Days 139 
Frost-Free Season Apr 28 to Oct 4 (158 days) 
Normal Season Frost-Free Season Apr 30 to Sep 26 (149 days) 
 
Air Temperature 
Average 46°F 
Departure from Normal -1°F 
Maximum 98°F, May 27 
Minimum -32°F, Jan 1 
Frost Days 172 
 
Soil Temperature 
Average (4 in, bare) 52°F 
Maximum (4 in, bare) 96°F, Jul 12 
Minimum (4 in, bare) 18°F, Feb 5 
First ≤ 40°F Daily Average (4 in, bare) Mar 19 
First ≤ 50°F Daily Average (4 in, bare) Apr 22 
Frost Depth (sod) -17 in, Feb 7 
Frost-Free Season Mar 30 to Nov 19 (234 days) 
 
Wind  
Maximum Gust (3 second) 46 mph Oct 3 
Maximum Speed (5 minute) 32 mph May 13 
 
 
Soil Moisture (May-September) 
 
mesonet.sdstate.edu/Beresford 
Beresford 
N43.0526°, W96.9041°, 1256 ft 
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Evaluation of Surface Banding N 
on Corn Raised on Oat Stubble             
and Soybean Stubble 
 
Peter Sexton*, Brad Rops,                                  
and Chelsea Sweeter 
 
 
INTRODUCTION 
 
For no-till systems the argument is often 
made that at least a portion of the N 
applied needs to be banded at planting for 
optimum yield to be obtained.  The logic 
here is that residue on the surface 
interferes with N release as some of the 
fertilizer is tied up by microbes that are 
digesting crop residues.  Essentially 
microbes are competing with the corn crop 
for available N. Banding N saturates the 
microbial complex in the immediate 
vicinity of the fertilizer band so that the 
better part of it is not absorbed by 
microbes and is available for the 
developing seedling.   
 
To evaluate this in our own environment, 
it was decided to initiate a trial looking at 
surface banding of N in corn raised on 
soybean and oat stubble. 
 
METHODS 
 
Corn (DK54-36) was planted at a seed rate of 
32,000 seeds per acre on 07 May, 2018 in a 
split-plot design with four replications, where 
the main plots were 60 to 90’ wide by 330’ in 
length.  Each plot was split with half receiving 
50 lb/ac N in a strip band at planting and half 
receiving an equivalent amount broadcast.  A 
total of 200 lb N per acre was applied to these 
plots.   Yield was measured from a 30’ wide 
section the length of the plot harvested out of 
each sub-plot.   
 
RESULTS and DISCUSSION 
 
Yields were quite similar across the two 
stubble types – 231 bu/ac for corn following 
oats, and 229 bu/ac for corn following 
soybeans.  Surfacing banding N did not have a 
statistically significant effect on yield in this 
study, and there was no significant interaction 
between stubble type and N banding.  
However, in oat stubble there was a trend for 
corn yield to be higher with a surface band 
application of N relative to the control (237 vs 
224 bu/ac, respectively), whereas on soybean 
stubble the surface banding treatment yielded 
essentially the same as the control (230 vs 229 
bu/ac). 
 
 
 
                                                          
* Corresponding author: Peter.Sexton@sdstate.edu 
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Table 1.  Average stand, test weight, grain moisture, and yield for corn plots raised following oats 
and soybean, with and without N surface banded at planting in a study with four replications 
conducted at the SDSU Southeast Research Farm, Beresford, South Dakota, in 2018.  The plots that 
did not have a surface band had an equivalent amount of N broadcast applied. 
 
 
 
 
Stubble Surface Band N Stand 
Test 
Wt. Moisture Yield 
  (plants/ac) (lb/bu) (%) (bu/ac) 
Oat Yes 29524 58.8 17.5 237 
Oat No 28556 58.0 17.6 224 
Soybean Yes 27467 57.6 18.0 230 
Soybean No 28314 57.7 17.8 229 
      
 mean 28465 58 17.7 230 
 CV (%) 3.7 1.2 2.3 6.6 
 Stubble (A) NS NS <0.05 NS 
 
Surface Band 
(B) NS NS NS NS 
 A * B NS NS NS NS 
      
      
Main Effects:     
 Oat 29040 58.4 17.5 231 
 Soybean 27891 57.6 17.9 229 
      
 P-value NS NS <0.05 NS 
      
      
 Surface Band 28496 58.2 17.7 234 
 All Broadcast 28435 57.8 17.7 226 
      
 P-value NS NS NS NS 
 
ACKNOWLEDGEMENT 
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Comparison of Different Clovers 
for Underseeding with Oats 
 
Peter Sexton* and Chelsea Sweeter 
 
INTRODUCTION 
 
Underseeding oats with a clover is a classic 
technique commonly used in past generations 
for establishing clover either for use as a forage 
or as a legume cover crop contributing N to the 
production system.  In drier parts of the country 
this was usually done with sweet clover, and in 
more humid areas red clover was often used.  
With the introduction of herbicides and N 
fertilizer, clover became more difficult and less 
valuable to include as an underseeding with oats 
raised for grain, so this practice became less 
common.  However, interest in improving soil 
health has been increasing and the use of an 
underseeded clover with oats would be an asset 
in this system, as a cool-season legume would 
add diversity, and help extend the duration and 
extent of a living root system in the soil while 
helping to keep the soil covered.   With this in 
mind a trial was undertaken to screen a number 
of commercially available clovers underseeded 
in oats managed for grain production. 
 
METHODS 
‘Hayden’ oats were seeded on 26 April, 2018 at 
a seed rate of 80 lb per acre with a John Deere 
750 no-till drill at a 7.5” row spacing.  Nitrogen 
fertilizer was applied at a rate of 75 lb per acre 
                                                          
* Corresponding author: Peter.Sexton@sdstate.edu 
on 27 April, 2018.  Seed of several different 
clover species were hand broadcast after 
planting in plots 10 by 20’ in size; annual 
ryegrass was included as a check treatment and 
also because we have interest in it as a possible 
forage.  Table 1 shows a list of treatments in this 
study.  Bronate herbicide was applied at a rate of 
1.2 pt per acre on 25 May, 2018.  Plots were 
end-trimmed at maturity and yield was 
determined using a Kincaid small plot combine 
on 02 August, 2018   Plots were visually scored 
for survival of the underseeding on 27 
September, 2018. 
 
RESULTS and DISCUSSION 
 
There was no negative effect of underseeding on 
oat yields in this study (Table 2); numerically 
the highest yields were in oats underseeded with 
red clover.  Among the treatments evaluated, red 
clover showed the best survival through the oat 
grain production cycle, which included an 
application of Bronate (bromoxynil plus MCPA) 
for weed control.  Weed incidence, rated after 
grain harvest, was significantly lower in the red 
clover plots than in the control (no 
underseeding) plots, suggesting that the red 
clover filled some niches that otherwise might 
have been taken by weeds.    
 
Visual evaluation of large-scale check strips of 
red clover underseeded into oats also showed 
good survival of the red clover through the 
herbicide application and oat grain production 
(data not shown).  In these same strips, sweet 
SERF AR 1803 
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clover and crimson clover showed very poor or 
no survival through oat harvest.   
Among the clovers tested for underseeding with 
oats, red clover showed the best survival through 
the production cycle - including an application 
of Bronate for weed control. 
 ACKNOWLEDGEMENT 
 
The authors appreciate the contributions of the 
South Dakota Agricultural Experiment Station to 
support this research. 
 
 
Table 1.  List of clover species evaluated as an underseeding with oats in the 2018 season at the SDSU 
Southeast Research Farm in Beresford, South Dakota.  Annual ryegrass was included as a check.   
 
 Treatment 
seed 
rate 
  (lb/ac) 
1 Control ---- 
2 Italian ryegrass 20 
3 Sweet clover 7 
4 Red clover 8 
5 Berseem clover 10 
6 Bigflower clover 10 
7 Crimson clover 12 
8 Ryegrass, Sweet Clover, Red Clover * 
*  =  ryegrass, 10 lb/ac;  sweet clover, 2 lb/ac;  red clover, 2 lb/ac 
Table 2.  Oat height, lodging, weed incidence rating, underseeding survival, oat grain moisture, test 
weight and yield from a field study evaluating five different clovers for ability to survive being 
underseeded into oats grown with a conventional grain production system.  This trial was conducted at the 
SDSU Southeast Farm in Beresford, South Dakota in 2018. 
 
Treatment 
Oat 
Height 
Oat 
Lodging 
Weed 
Rating 
Underseeding 
Survival 
Oat 
Moisture 
Oat Test 
Wt. 
Oat 
Yield 
 (in) (1 to 5) (1 to 10) (1 to 10) (%) (lb/bu) (bu/ac) 
Red Clover 41.0 1.4 1.3 7.5 7.7 33.0 122 
Ryegrass/Sweet/Red Clovers 41.0 0.8 1.0 5.0 8.5 33.1 116 
Ryegrass 40.8 0.8 1.8 3.3 7.9 33.3 116 
Crimson Clover 41.3 1.1 1.5 0.3 7.8 32.7 121 
Sweet Clover 40.5 0.3 1.8 0.3 9.1 32.4 113 
Control 41.0 0.8 2.5 0.0 7.9 33.1 115 
Bigflower Clover 41.3 1.3 1.5 0.0 7.7 33.2 112 
Berseem Clover 41.0 0.3 1.8 0.0 8.9 32.5 111 
        
Mean 41.0 0.8 1.6 2.0 8.2 32.9 116 
CV (%) 3.6 103.8 33.6 27.2 12.6 1.4 11.0 
LSD (0.05) NS NS 0.8 0.8 NS NS NS 
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Comparison of Oat Yield Response 
to N on Corn versus Soybean 
Stubble at the Southeast Farm 
 
Peter Sexton*, Anthony Bly,                                    
and David Karki 
 
INTRODUCTION 
 
Adding diversity to the rotation is an 
important tool for improving soil quality and 
decreasing pest and disease incidence, 
especially in no-till systems.  Adding a small 
grain to the rotation also slows down the 
development of herbicide resistant weeds by 
adding other herbicide modes of action and 
by adding another type of crop lifecycle 
(cool-season grass) to the cropping system.  
Small grains also allow for inclusion of a 
late summer/fall cover crop that may be 
grazed later in the fall or winter.  Oats are a 
traditional crop in South Dakota (at one time 
South Dakota was the leading state for oat 
production) and are well adapted here.  The 
purpose of this trial was to look at oat N 
response in side by side areas that were in 
corn and soybean stubble. 
 
METHODS 
 
This study was set within a previous trial that 
had replicated corn and soybean blocks which 
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were all seeded to oats in 2018.  In two blocks 
each of the corn and soybean stubble, two 
replications of a N rate study were established.  
This means that there were four replications of 
N rate within a stubble type, but only two 
replications for comparing across stubble types.  
Plot size was 20 by 30’.  Treatments were 0, 30, 
60, 90, 120, and 150 lb N per acre applied as 
urea on 28 April, 2018.  ‘Hayden’ oats were 
seeded at a rate of 80 lb per acre on 28 April, 
2018.  The area where the trials were conducted 
has been under no-till management for more 
than 7 years.  Plots were combined 02 August, 
2018 with a Kincaid 8XP small plot combine to 
obtain yield samples.  Data was initially 
subjected to standard ANOVA and then yield 
was plotted against N rate assuming a linear-
plateau yield response.  This was done two 
ways: yield plotted versus applied N, and yield 
plotted versus initial soil nitrate-N plus the 
amount of applied N.  The average value of the 
highest yielding plots was used as an estimate of 
the yield plateau, and then a regression was done 
with the points that showed a linear response of 
yield against N level – with the exception that 
the 0 N rate on soybean stubble was not included 
as this point appeared to be an outlier.   
 
RESULTS and DISCUSSION 
 
This season was marked by excessive rain and 
high temperatures in June, which decreased 
yield potential of the oat crop.  Yields plateaued 
at about 115 bu/ac on soybean stubble and at 
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about 110 bu/ac on corn stubble (Table 1).  Test 
weights and 100-seed weights were similar 
across the two stubble types.  Values for 100-
seed weight tended to drop slightly at 
intermediate levels of N and then come up again 
when N levels were adequate.  Comparing 
across stubble types - although the differences 
were not large - lodging, plant height, and yield 
were all greater for oats raised on soybean 
stubble than on corn stubble.   Average plant 
height was 41.1 inches on corn stubble and 43.3 
inches on soybean stubble.  Graphing the data 
out, it appears the optimum N fertilizer rate in 
this study would have been 82 lb per acre on 
soybean stubble, and 100 lb per acre on corn 
stubble (Fig. 1).   Plotting yields against soil 
nitrate-N plus fertilizer N shows that across the 
two stubble types the yield response to N largely 
follows the same line; although grain yield for 
oats raised on corn stubble appeared to plateau 
at a slightly lower yield than that for oats raised 
on soybean stubble.    
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Table 1.  Oat lodging, height, 100-seed weight, moisture, test weight and yield for different rates of 
applied N on corn and soybean stubble at the SDSU Southeast Research Farm in Beresford, South 
Dakota.  Comparison of oats raised on corn versus soybean stubble are shown at the bottom of the table.  
Interaction effects of N and stubble type were non-significant (P > 0.05) in all cases. 
Stubble Applied N  Lodging Height 
100-Seed 
Wt. Moisture Test Wt. Yield 
 (lb/ac) (0 to 5) (in) (g) (%) (lb/bu) (bu/ac) 
Corn 0 0.0 37.0 3.83 15.0 32.1 76 
Corn 30 0.0 38.8 3.90 12.0 32.2 88 
Corn 60 0.0 41.3 3.83 12.1 32.1 97 
Corn 90 0.1 41.8 3.73 12.7 32.2 107 
Corn 120 0.0 44.5 3.80 12.7 32.7 110 
Corn 150 0.1 43.3 3.68 15.4 32.2 111 
        
Mean  0.0 41.1 3.79 13.1 32.2 98 
CV (%)  358.0 4.8 4.7 22.7 2.4 12.4 
LSD 
(0.10)  NS 2.5 NS NS NS 18 
        
Stubble Applied N  Lodging Height 
100-Seed 
Wt. Moisture Test Wt. Yield 
 (lb/ac) (0 to 5) (in) (g) (%) (lb/bu) (bu/ac) 
Soybean 0 0.0 39.8 4.00 10.0 32.6 99 
Soybean 30 0.0 40.8 3.95 16.5 31.3 89 
Soybean 60 0.0 43.0 3.58 12.4 32.7 105 
Soybean 90 0.4 45.0 3.83 12.0 33.0 118 
Soybean 120 0.4 45.5 3.78 10.8 32.9 113 
Soybean 150 0.5 45.8 3.75 11.1 32.6 114 
        
mean  0.2 43.3 3.81 12.1 32.5 106 
CV (%)  160.0 3.4 3.8 30.3 4.1 10.6 
LSD 
(0.05)  NS NS 0.18 NS NS 14         
Corn vs Soybean Stubble:      
  Lodging Height 100-Sd.Wt. Moisture Test Wt. Yield 
 P-value P < 0.05 
P < 
0.05 NS NS NS 
P < 
0.05 
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Figure 1.  Oat yield response to applied N on soybean and on corn stubble at the SDSU Southeast 
Research Farm in the 2018 season.  In this study, the estimated optimum N fertilizer rate on soybean 
stubble was 82 lb N per acre, whereas on corn stubble it was 100 lb N per acre.  Initial soil nitrate level 
was 88 lb N per acre in the soybean stubble and 68 lb N per acre in the corn stubble.  Note the circled 
point was treated as an outlier in this data set. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Oat yield response plotted against available N (initial soil NO3-N plus applied N) on soybean 
and on corn stubble at the SDSU Southeast Research Farm in the 2018 season.  Initial soil nitrate level to 
a depth of 24” was 88 lb N per acre in the soybean stubble, and 68 lb N per acre in the corn stubble.  Note 
the circled point was treated as an outlier in this data set. 
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Impact of a Rye Cover Crop on 
Grain Yield, Drainage Water 
Quality, and Soil Health 
 
Peter Sexton*, Sandeep Kumar,                       
Shannon Osborne, Mike Lehman,                    
Anthony Bly, and Laurent Ahiablame 
 
 
INTRODUCTION 
 
The purpose of this project is to evaluate 
the effect of using a winter rye cover crop 
within a corn/soybean rotation (rye seeded 
every fall and burned down each spring) 
on soil and drainage water quality, and on 
grain yields.  Interest in tile drainage has 
increased dramatically in eastern South 
Dakota over the last 15 years.  
Concomitant with this, there is increasing 
concern about the impact of fertilizer use 
on drainage water quality.  Nationally, 
concern has grown about the effect of loss 
of nutrients, particularly nitrate, from 
fields in drainage systems and its effect on 
downstream watersheds.  One simple tool 
that is practical and within our reach to 
lessen this problem is the use of a winter 
rye cover crop.  Winter rye is very winter 
hardy and grows aggressively in the early 
spring, providing a living root system to 
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absorb mobile nutrients in the late fall and 
early spring.  As a cover crop, it can 
sequester N from leaching and can also 
add organic matter to the soil.  As it grows 
it will use some moisture and may 
improve trafficability for spring planting – 
potentially lessening the need for artificial 
drainage to allow for crop establishment.  
With these potential benefits in mind a 
three year study was initiated to measure 
the impact of a rye cover crop on nitrate 
concentrations in tile drainage water, on 
soil health as indicated by the Haney soil 
test, and on grain yield.  This is the first 
year of the study and sample analysis is 
still in progress on soil and water samples 
from the growing season, so this report is 
limited to treatment impacts on grain 
yield.   
 
METHODS 
 
This trial was conducted at the SDSU 
Southeast Research Farm near Beresford, 
South Dakota on a primarily Egan-Trent Silty 
Clay loam.  It was set up as a randomized 
complete block design with two treatments 
and seven replications in order to minimize 
problems with soil variability across the study 
site.  The treatments were a control (no cover 
crop) and a rye cover crop seeded after grain 
harvest.   The trial was established in a set of 
tile drainage plots that had been instrumented 
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to measure depth of water in the tile line with 
control structures to allow for weekly 
acquisition of water samples.  All the plots 
were allowed to drain (none of the control 
structures were closed).   ‘Hazlett’ rye was 
seeded into soybean stubble at a seed rate of 
49 lb/ac on 24 October, 2017.  The rye was 
sprayed out on 16 May, 2018 with Dual, 
Sharpen, Metribuzin and Glyphosate 
herbicides.  Corn (PIO P0589AM) was seeded 
at a rate of 31,500 seeds per acre on 17 May 
2018.  Fertilizer was applied at a rate of 50 lb 
N preplant, 50 lb N per acre surface banded 2” 
to the side of the row at planting, and 45 lb/ac 
sidedressed using a “y-drop” applicator on 25 
June, 2018.  At harvest maturity, a large area 
(60’ by 180’) was taken from the center of 
each plot for determination of grain yield.   
 
RESULTS and DISCUSSION 
 
Due to the late spring including snow in April, 
rye was slow to put on growth in the spring, 
and rye biomass in late May was less than 500 
lb per acre in the cover crop plots.  Because of 
the limited cover crop growth, it was decided 
to let the rye grow later than usual before 
spraying it out.  In a more typical year it 
would have been sprayed out earlier to prevent 
any negative impacts on corn grain 
production.  Initial stand establishment was 
good for the corn crop.  Grain yield at harvest 
was slightly greater (3.5 bu/ac; P < 0.10) in the 
plots that had a rye cover crop versus the 
control (no cover crop) plots.   
 
Water samples were drawn weekly from the 
control structure for each plot for the duration 
of the season.  These samples were frozen 
within 24 hours of being sampled and are still 
being analyzed.  This data, and data on soil 
quality (as measured by the Haney test), will 
be reported in future volumes of the farm’s 
annual report.   
 
From this first year of the project we can see 
that a well-managed rye cover crop did not 
have any deleterious impacts on corn yield, 
and in fact showed a small yield bump.  Data 
on effects of the rye on water quality and soil 
quality should be forthcoming.  Hopefully the 
effect of the rye cover crop on soil quality is 
cumulative, so that as the study progresses we 
will see steadily stronger impacts on soil 
health and grain yield from the rye cover crop 
– but we will have to see how the data unfolds 
before we know whether that is indeed the 
case. 
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Table 1.  Average stand, grain moisture, test weight, and yield for corn plots raised with and without 
a rye cover crop in a replicated study at the SDSU Southeast Research Farm in Beresford, South 
Dakota. 
 
 
Treatment Stand Moisture Test Wt. Yield 
 (plants/ac) (%) (lb/bu) (bu/ac) 
Rye Cover Crop 33109 19.4 56.4 207.3 
Control 33405 19.5 56.4 203.8 
     
Mean 33257 19.5 56.4 205.6 
CV (%) 5.6 2.3 1.3 1.5 
P-value NS NS NS P < 0.10 
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Alfalfa Variety Trial at the 
Southeast Research Farm –                  
2018 Season 
Sara Bauder, Karla Hernandez,                                
Brad Rops, and Peter Sexton* 
INTRODUCTION 
Alfalfa is an important crop for most ruminant 
nutrition, and it is critical for profitable dairy 
production.  South Dakota ranks fourth in the 
nation, behind California, Idaho, and Montana, 
in alfalfa production with approximately 1.5 
million acres harvested in the state in 2017 
(USDA-NASS, 2018).  Variety selection is an 
important component of profitable alfalfa 
production.  The following is a report on yields 
observed in an alfalfa variety trial being 
conducted at the SDSU Southeast Research 
Farm.  This is the third year of a small plot study 
with 21 lines.   
METHODS 
The plots were laid out in a randomized 
complete block design with four replications.  
Plot size is 4’ by 25’.  Plots were end-trimmed to 
approximately 20’ length and plot lengths 
recorded immediately before harvest and then 
whole plot yields were taken using a forage 
harvester (Model SMW-SCH-48; Swift Machine 
& Welding, Swift Current, Saskatchewan, 
Canada) at approximately 4 week intervals:  24 
May, 27 June, 27 July, and 29 August, 2018.  
Subsamples of fresh material were weighed and 
dried at 140˚ F to determine percent moisture.  
All yield data are presented on a dry weight 
basis.  Because of rainfall during the winter, 
alfalfa stands were damaged in a swale in the 
plot area.  Data was subjected to standard 
ANOVA.  Where treatment effects were 
statistically significant (P < 0.10), the means 
were individually compared to the highest 
yielding line for that cutting and separated with 
an LSD test (P < 0.10) using SAS statistical 
software.    
RESULTS 
Yield data for each cutting and total 2018 
production, as well as 2016 and 2017 production 
are shown in Table 1.  Average yield over the 
season for these plots was 6.22 tons per acre on 
a dry matter basis, ranging from 5.50 to 8.01 
ton/ac.  Monthly weather data for the period of 
January through September, 2018, is shown in 
Table 2 (average temperature) and Table 3 
(rainfall) at the end of this report.  June was an 
exceptionally wet month with 8.1” of rainfall 
recorded at the research farm.  
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Table 1.  Forage yield on a dry matter basis during the third year of growth (2018 season) for 21 lines of alfalfa evaluated at the SDSU Southeast Research Farm, 
Beresford, SD.  Data are based on whole plot (4’ by 20’) yields in a replicated trial.  Harvest dates were 24 May, 27 June, 27 July, and 29 August, 2018.  Variety 
effects were statistically significant (P<0.10) for the third and fourth cuttings, and for the season total yield.  Lines are sorted according to total yield for the 2018 
season.  The LSD values were calculated with three replications to allow for missing data and are shown at the bottom of the table. 
Line  
1st Cut 
May 24  
2nd Cut 
June 27 
3rd Cut 
July 27 
4th Cut 
Aug. 29 
2018 
Total 
2017 
Total 
2016 
Total 
         
Leyenda Legend Seeds 2.45 2.20 2.00 1.37 8.01 7.29 2.38 
8420 Wilbur Ellis Company 2.21 1.85 1.71 1.11 7.12 7.06 2.56 
AFXH143146 Dairyland 2.29 1.91 1.62 1.21 7.02 6.78 2.43 
GA-497 HD Preferred Alfalfa Genetics 2.19 1.88 1.68 1.13 6.89 6.57 2.40 
4H400 Mycogen 2.16 1.78 1.55 1.07 6.55 5.99 2.46 
HybridForce 3420/West Dairyland 2.27 1.67 1.45 1.01 6.40 5.93 2.58 
GA-409 Preferred Alfalfa Genetics 2.16 1.69 1.48 1.03 6.37 6.46 2.42 
FSG 426 Farm Science Genetics 2.16 1.72 1.40 1.00 6.27 6.81 2.24 
8444R Wilbur Ellis Company 2.13 1.69 1.47 1.00 6.25 5.51 2.14 
FSG 423ST Farm Science Genetics 2.18 1.68 1.38 0.96 6.19 5.50 2.44 
8450 Wilbur Ellis Company 2.24 1.70 1.30 0.93 6.17 6.14 2.30 
Mustang 420+ Mustang Seeds 2.05 1.69 1.42 1.00 6.16 6.46 2.17 
Bobolink Blue River Hybrids 2.12 1.51 1.39 1.00 6.01 5.74 2.29 
HybriForce 3430 Dairyland 2.28 1.54 1.26 0.90 5.99 5.74 2.08 
FSG 415 BR Farm Science Genetics 2.17 1.54 1.27 0.96 5.95 5.58 2.36 
AFXH144110 Dairyland 2.24 1.58 1.15 0.86 5.83 5.21 2.36 
Mustang 620 Aph 2 Mustang Seeds 2.15 1.59 1.13 0.82 5.69 5.38 1.95 
FSG 403LR Farm Science Genetics 2.21 1.42 1.13 0.84 5.60 4.61 2.16 
Robin Blue River Hybrids 2.16 1.48 1.13 0.79 5.57 5.81 2.28 
Roadrunner Blue River Hybrids 2.09 1.42 1.24 0.81 5.56 5.20 2.09 
DG 4210 Dyna-Gro  2.10 1.44 1.16 0.80 5.50 4.66 1.96 
  
       
 Mean 2.19 1.67 1.40 0.98 6.22 5.92 2.29 
 CV (%) 6.6 17.4 21.8 20.5 14.1 17.2 10.5 
 LSD (0.10) NS NS 0.41 0.27 1.19 1.39 0.29 
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Long-Term Rotation and Tillage 
Study:  Observations on Corn and 
Soybean Yields – 2018 Season 
Peter Sexton*, Brad Rops, Ruth Stevens, 
Garold Williamson, and Chelsea Sweeter 
INTRODUCTION 
In 1991 Dale Sorensen initiated a long-term 
rotation study at the Southeast Farm including 
comparison of no-till and conventional till 
under two year (corn-soybean), three year 
(corn-soybean-small grain or field pea) and a 
flex rotation (currently corn-soybean-oat-
winter wheat) – note the three year and flex 
rotations have not been constant over the 
years. The advantages of no-till are many: 
residue on the surface protects the soil from 
erosion; it helps to maintain soil organic 
matter which is important for good tilth; 
conserves moisture and limits run-off; requires 
fewer trips across the field. The disadvantages 
are the loss of tillage as a tool for weed control 
and slower warming of the soil in the spring. 
This report provides a short analysis of corn 
and soybean yield data from the beginning of 
this trial through the 2016 season.  While the 
rotation component of the trial has varied over 
the years, the tillage component has not.  
Therefore this report will discuss the tillage 
data from this trial more than the rotation 
element.   
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METHODS 
As mentioned earlier, this set of plots was first 
established in 1991. The two year corn-
soybean rotation has been consistently 
followed.  The three year rotation started with 
corn, soybean, small grain, and then for 
several years field pea was substituted for 
small grains, and then it was later switched 
back to a corn-soybean-small grain pattern.  
The four year rotation initially included 
alfalfa, then after some years was changed to 
include peas, and later was changed again to 
include two soybean crops (corn-soybean-
winter wheat-soybean), which was the case 
until the 2013 season.   Since 2013 the flex 
rotation has been in a corn-soybean-oat-winter 
wheat sequence.  For this reason the four year 
rotation is referred to as a ‘Flex’ rotation in 
this report.  Three seasons were dropped from 
this data set: in 1993 no crops were planted 
due to excessive moisture; in 2005 the initial 
herbicide application for burning down weeds 
was applied late (well after planting); in 2017 
tile drainage lines were installed along the 
north and south edge of each plot, therefore 
data from these seasons were not included in 
the statistical analysis.   
This trial is laid out in a randomized complete 
block design with four replications. Plot size is 
60 by 300 feet.  The no-till plots, as their name 
implies, have not been tilled since the trial 
began in 1991.  The tilled plots have been 
SERF AR 1807 
22 
 
chisel plowed in the fall following harvest of 
corn and small grains, and worked in the 
spring with a field cultivator.  Where wet 
conditions in the fall prevented chisel plowing 
corn stubble, the tilled plots were disked in the 
spring and then field cultivated.   
Yield was measured from the center 30’ of 
corn plots and from the center 20’ of soybean 
plots, running the whole length of the plot; this 
was combined and the weight determined with 
a weigh wagon.  A sample was kept for 
determination of moisture and test weight.  
Data was analyzed as a split plot design (main 
plots being rotation and tillage being the sub-
plot; note each sub-plot is 60 by 300’ in size) 
for corn and soybean yields using the Proc 
GLM routine in SAS statistical software.   
When the corn yield data was analyzed across 
25 seasons of data, there were statistically 
significant interactions on all levels (tillage by 
rotation, tillage by year, year by rotation, and 
tillage by rotation by year).  For soybeans, 
there were significant year by rotation, and 
year by tillage, interactions.  For farmers 
reading this report, the main question to be 
addressed is how average yields compared 
across time from the no-till plots versus the 
tilled plots in this trial, and was this difference 
(if any) statistically significant.   To directly 
address this question on a practical level, 
average yields from the two tillage treatments 
were compared using a paired t-test, with each 
year treated as one observation.    
 
RESULTS and DISCUSSION  
Corn Yields.  Comparing data across all the 
seasons from 1991 through 2018 for this trial, 
in the two year (corn:soybean) rotation corn in 
the tilled plots averaged 6.1 bushel per acre 
greater yield than did corn in the no-till plots; 
with a more diverse rotation there was no 
yield benefit observed with tillage in this trial 
(Table 1), and in fact corn in the no-till plots 
showed a small numeric yield advantage in the 
longer rotations (1.3 to 1.8 bu/ac, not 
statistically significant).   Average yield across 
rotations showed essentially the same yield for 
the tilled and no-till plots.  Note that the 
relative benefit of an extended rotation was 
greater under no-till management than under 
tillage. 
Looking at just the 2018 season (Table 2), in 
this trial plots that received tillage showed 11 
bu/ac more yield on average than plots under 
no-till management (P< 0.10).  Individual seed 
weight (measured as g per 100 seeds) was 
significantly higher in the tilled than in the no-
till plots, which is an indicator that plants in 
the no-till plots may have experienced some 
late-season stress.  This year was marked by 
above average rainfall, and some disease 
pressure from anthracnose stalk rot which was 
expressed later in the year – these 
circumstances may have favored the tilled 
plots in the 2018 season.   
No significant differences from use of a cover 
crop were observed for 2018 in this trial 
(Table 3).  One factor with this is that a large 
component of the cover crop biomass was 
volunteer cereals, particularly oats, in this past 
season.  Previous work at the Southeast Farm 
suggests that cool-season broadleaves, such as 
radishes and peas, tend to benefit corn yield, 
while grass-based cover crops tend to have no 
effect on yield of the following corn crop. 
Soybean Yields.  Soybeans appeared to 
respond well to no-till management in these 
plots, on average across rotations, yielding 1.8 
bu/ac more under no-till management than 
under tillage over the course of the study 
(Table 2).   Looking only at the 2 year 
(corn:soybean) rotation, soybeans in the no-till 
plots on average yielded 1.4 bu/ac more (P < 
0.10) than did soybeans raised with tillage.  
Soybeans in the 3 year rotation tended to yield 
1.3 bu/ac more with no-till, and soybeans in 
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the flex rotation showed a significant 2.5 bu/ac 
yield advantage with no-till production.   So 
there was a consistent trend across rotations 
for soybean yield to be greater in the no-till 
plots than in the tilled plots in this trial. 
Looking at data from just the 2018 season, 
soybeans under no-till management in the 
study showed on average 2.8 bu/ac greater 
yield than soybeans raised under tillage – this 
difference was statistically significant 
(P<0.05) (Table 5).  This is consistent with 
long-term trends observed in this study for 
soybeans under no-till to out-perform 
soybeans raised with tillage (see Table 4).   
There was no consistent yield trend one way 
or another associated with use of a winter rye 
cover crop (Table 6).  In the conventional till 
plots in a two year rotation, soybeans 
following a rye cover crop yielded less than in 
those that didn’t follow a rye cover crop, but 
that effect was not consistent across other 
treatments nor in other years of this study. 
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Table 1.  Average corn yields observed in a long-term trial conducted at the Southeast Research Farm 
in Beresford, South Dakota comparing tilled and no-till plots under three different rotations.  Data are 
from 1991 through 2018.  Note that while corn and soybeans were always part of each rotation, the 
other crops in the three year and flex rotations sometimes changed over the years.   
Rotation No-till Tilled 
Average  
Difference 
 (no till minus tilled) P-Value 
 (bu/ac) (bu/ac) (bu/ac)  
Across Rotations 149.8 150.8 -1.0 NS 
2 Year 143.0 149.1 -6.1 < 0.05 
3 Year 152.0 150.7 1.3 NS 
4-year (Flex) 160.0 158.2 1.8 NS 
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Table 2.  Grain moisture, test weight, stand at harvest, seed weight and yield of corn in the 2018 
season raised with conventional and no-till management in two, three, and four year rotations at the 
Southeast Research Farm in Beresford, South Dakota.  This is part of a long-term study that was 
initiated in 1991.  The other crops in the rotations have changed sometimes over the years, but corn 
has always been raised on the given two, three or four year cycle. 
Tillage Rotation Moisture 
Test 
Wt Stand 
100 Seed 
Wt. Yield 
  (%) (lb/bu) (plt/ac) (g) (bu/ac) 
CT 2-year 20.2 57.1 30613 34.2 221.3 
CT 3-year 19.1 57.6 30976 35.3 226.9 
CT 4-year 20.6 57.8 31218 35.6 226.5 
NT 2-year 20.2 56.4 31097 32.7 201.6 
NT 3-year 19.3 56.9 30129 34.4 219.5 
NT 4-year 22.7 56.4 30613 34.0 219.5 
       
Main 
Effects:       
CT --- 19.9 57.5 30936 35.0 224.9 
NT --- 20.7 56.6 30613 33.7 213.5 
       
       
--- 2-year 20.2 56.8 30855 33.4 211.5 
--- 3-year 19.2 57.2 30553 34.9 223.2 
--- 4-year 21.6 57.1 30916 34.8 223.0 
       
       
Mean  20.3 57.0 30774 34.3 219.2 
CV (%)  3.9 0.6 3.5 2.2 6.6 
Tillage P-value 0.034 <0.01 NS <0.01 0.087 
Rotation P-value 0.078 NS NS NS NS 
Till x 
Rotation P-value 0.050 NS NS NS NS 
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Table 3.  Corn yields in plots with and without a cover crop for tilled and no-till plots in two, three, and four 
year rotations at the Southeast Research Farm in the 2018 season.  In the two year plots, the cover crop consists 
of winter rye raised between corn and soybeans.  In the two and three year rotations it consists of a cool-season 
broadleaf blend along with volunteer cereals raised after small grain harvest.  The cover crop treatments have 
been included in the study since 2014. 
 2-Year 2-Year 3-Year 3-Year 4-Year 4-Year 
 CT NT CT NT CT NT 
 (bu/ac) (bu/ac) (bu/ac) (bu/ac) (bu/ac) (bu/ac) 
No CC 223.2 199.4 228.6 225.0 226.4 218.9 
With CC 219.5 203.8 225.2 214.1 226.6 220.0 
       
Mean 221.3 201.6 226.9 219.5 226.5 219.5 
CV 1.1 3.5 3.2 6.0 3.8 2.4 
P-value NS NS NS NS NS NS 
 
 
Table 4.  Average soybean yields observed in a long-term trial conducted at the Southeast Research 
Farm in Beresford, South Dakota comparing tilled and no-till plots under three different rotations.  
Data are from 1991 through 2018.  Note that while corn and soybeans were always part of each 
rotation, the other crops in the three year and flex rotations sometimes changed over the years.  In the 
flex rotation sometimes soybeans were raised twice in a four year period. 
Rotation No-till Tilled 
Average 
Difference  
(no till minus 
tilled) P-Value 
Across Rotations 48.0 46.3 1.8 < 0.05 
2 Year 47.7 46.3 1.4 < 0.10 
3 Year 47.0 45.6 1.3 NS 
Flex 50.3 47.8 2.5 < 0.05 
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Table 5.  Grain moisture, test weight, stand at harvest, seed weight and yield of soybeans in the 2018 
season raised with conventional and no-till management in two, three, and four year (flex) rotations at 
the Southeast Research Farm in Beresford, South Dakota.  This is part of a long-term study that was 
initiated in 1991.  The soybean component of these trials has varied over the years, so rotation 
differences should be viewed with caution.  In the “flex” rotation sometimes soybeans were raised 
twice in a four year period. 
Tillage Rotation Moisture 
Test 
Wt Stand 
100 
Seed 
Wt. Yield 
  (%) (lb/bu) (plt/ac) (g) (bu/ac) 
CT 2-year 12.2 53.7 96014 17.4 60.1 
CT 3-year 12.4 53.6 98010 17.5 58.7 
CT flex 12.6 53.8 101640 18.1 58.3 
NT 2-year 12.2 53.4 104544 17.5 61.9 
NT 3-year 12.4 53.6 103274 17.6 63.8 
NT flex 13.7 53.8 88088 17.5 59.7 
       
       
CT --- 12.4 53.7 98555 17.7 59.0 
NT --- 12.8 53.6 98635 17.5 61.8 
       
       
--- 2-year 12.2 53.6 100279 17.4 61.0 
--- 3-year 12.4 53.6 100642 17.5 61.2 
--- flex 13.2 53.8 94864 17.8 59.0 
       
Mean  12.5 53.6 98934 17.6 60.6 
CV (%)  6.9 1.3 12.2 2.1 4.2 
Tillage P-value NS NS NS NS 0.031 
Rotation P-value NS NS NS NS NS 
Till x Rotation P-value NS NS NS NS NS 
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Table 6.  Soybean yields in plots with and without a cover crop under tilled and no-till management 
in two, three, and four year rotations at the Southeast Research Farm.  In these plots, the cover crop 
consists of winter rye raised immediately before the soybean crop.  In rotations with a small grain 
(three and four year rotations) there is also a cool-season broadleaf blend along with volunteer cereals 
that is grown after small grain harvest and ahead of corn.  The cover crop treatments have been 
included in the study since 2014.  In the “flex” rotation sometimes soybeans were raised twice in a 
four year period. 
 2-Year 2-Year 3-Year 3-Year Flex Flex 
 CT NT CT NT CT NT 
 (bu/ac) (bu/ac) (bu/ac) (bu/ac) (bu/ac) (bu/ac) 
No CC 62.3 63.0 59.1 63.5 55.5 59.6 
With Rye CC 57.9 60.9 58.2 64.2 61.0 59.9 
       
Mean 60.1 61.9 58.7 63.8 58.3 59.7 
CV 3.7 8.8 3.2 2.6 8.3 5.1 
P-value 0.065 NS NS NS NS NS 
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Evaluation of Winter Canola 
Varieties for South Dakota 
 
Peter Sexton*, Chris Graham,                                   
and Anthony Bly 
 
INTRODUCTION 
 
Winter canola is a crop that has potential, 
provided that it survives the winter, to add 
diversity to the cropping systems in South 
Dakota as we currently do not have any 
significant broadleaf winter annuals in the 
mix of crops that are grown in the state.  
Increasing crop diversity would hopefully 
benefit the whole system and increase 
overall yields.  The purpose of this study is 
to identify some winter canola varieties that 
are winter hardy and productive in our 
environment.  Towards this end, winter 
canola variety trials were established at 
Beresford.  We are collaborating with the 
canola breeder at Kansas State University, 
Dr. Mike Stamm, in setting up the variety 
trials (Dr. Stamm is providing the lines that 
we are evaluating).   This work is supported 
by the South Dakota Oilseeds Council. 
 
 
 
 
                                                          
* Corresponding author: Peter.Sexton@sdstate.edu 
METHODS 
 
Variety trials were laid out at Beresford in a 
randomized complete block design with 
three replications direct seeded into oat 
stubble on 28 August, 2017.  Plot size was 5 
by 20 feet.  Plots were fertilized with 70 
lb/ac MAP and 100 lb/ac AMS on 30 Aug, 
2017, and 210 lb/ac urea was applied 25 
April, 2018.    Plots were desiccated with 
Reglone (diquat) applied at a rate of 2 pt/ac 
on 11 July, 2018 and combined with a 
Kincaid small plot combine on 12 July, 
2018. 
 
In addition to the variety trial, a study was 
carried out with different levels of residue to 
see how this affected winter survival of 
winter canola.  This trial was planted on oat 
stubble with four treatments (going from 
least to most residue): burned stubble; 
burned stubble with oats seeded with the 
canola as a nurse crop; oat stubble control; 
oat stubble with oats seeded with the canola 
as a nurse crop.   This was laid out a split-
plot design with burn being the main plot 
(30 by 60’) and oat nurse crop as the subplot 
(15 by 60’). 
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RESULTS AND DISCUSSION 
 
A few of the open pollinated lines over-
wintered well enough to produce a 
harvestable crop (KS 4670, DKW46-15, KS 
4675, Riley, and KS 4723) and none of the 
hybrid lines overwintered at Beresford 
(Table 1).  Actual yield potential is 
somewhat greater than what was observed 
here. Because of combine difficulties the 
plots were harvested later than they should 
have been, so there were losses due to 
shattering before harvest; therefore, the 
yields in Table 1 provide more of a relative 
ranking in yield rather than an absolute 
measurement.  The zero-yield values in 
Table 1 were because the lines did not 
survive winter - so a zero yield indicates 
lack of winter survival in these trials. The 
hybrid materials do not appear to have a fit 
in our environment as none of the hybrid 
lines survived the winter.   
 
In preliminary work done comparing residue 
removal (burning) versus leaving the residue 
in place, and comparing use of oats as a 
nurse crop to help catch snow, the plots 
where residue was removed by burning 
showed greater yield than where the residue 
was left in place (P < 0.01), and winter 
canola grown with an oat nurse crop showed 
a trend for improved yield versus that grown 
without a nurse crop (P < 0.10) (Table 2). 
 
Trials with winter canola were also seeded 
at Sturgis and Burke, but they did not 
establish well due to lack of rainfall.  
Nitrogen rate trials seeded at Tyndall and 
Beresford winter-killed.   
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Table 1.  Harvestable yields from a winter canola variety trial established at the Southeast 
Research Farm in Beresford in the fall of 2017 and harvested in July of 2018.   
OP –Lines 
Observed 
Yield  OP -Lines 
Observed 
Yield  Hybrid -Lines 
Observed 
Yield 
 (lb/ac)   (lb/ac)   (lb/ac) 
KS 4670 427  KSR4724S 0  Wichita 0 
DKW46-15 406  KSUR1211 0  QUARTZ 0 
KS 4675 382  Sumner 0  HIDYLLE 0 
Riley 322  Wichita 0  HAMOUR 0 
KS 4723 282  Torrington 0  MH 15HIB001 0 
   QUARTZ 0  MH 15HIB002 0 
Mean 360  HyCLASS115W 0  MH 15AY085 0 
CV (%) 57  HyCLASS225W 0  MH 15HT229 0 
LSD (0.05) NS  HyCLASS320W 0  Edimax CL 0 
   Star 915W 0  Inspiration 0 
   Star 930W 0  Mercedes 0 
   DKW44-10 0  Popular 0 
   DKW45-25 0  Atora 0 
      Event 0 
      Phoenix CL 0 
      Plurax CL 0 
      Temptation 0 
      DK Imiron CL 0 
      DK Imistar CL 0 
      DK Sensei 0 
      DK Severnyi 0 
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Table 2.  Yields of ‘Riley’ winter canola raised with different residue treatments established in the fall of 
2017 and harvested in July, 2018. 
 
Residue  Companion Crop Observed Yield 
  (lb/ac) 
Burn Oat  687 
Burn none 536 
Stubble Oat  353 
Stubble none 258 
   
 Mean 458 
 CV (%) 19 
   
Main 
Effects:   
Residue (A)   
 Burn 611 
 Stubble 305 
   
 Mean 458 
 P-value < 0.01 
   
   
Companion Crop (B)  
 Oat 520 
 none 397 
   
 Mean 458 
 P-value 0.051 
   
   
Interaction of Main Effects  
 A*B   P-value 0.608 
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Sulfur and Nitrogen Applications 
on Soybeans Following                         
Rye Cover Crop 
Ben Brockmueller*, Peter Sexton,                        
and Brad Rops                                      
INTRODUCTION 
There has been an increase in winter rye cover 
cropping in the upper Midwest due to its role 
in promoting soil health.  One benefit of rye is 
its ability to take up and sequester mobile 
nutrients such as nitrogen and sulfur that could 
be lost from a system through leaching.  
Nitrogen and sulfur are converted into organic 
forms in the plant and released back into the 
soil as the tissues decompose.  Previous 
experience has shown that rye has the 
potential to sequester nitrogen and sulfur 
leaving these nutrients slightly deficient in the 
following crop.  Continued research into the 
burndown timing of rye informs how early 
before planting the subsequent crop that rye 
should be terminated to best match the nutrient 
release of rye with the needs of the crop.  A 
preliminary study was done to assess the 
response of nitrogen and sulfur fertilizers on 
soybean yield when applied following a rye 
cover crop.   
METHODS 
This study was initiated at the Southeast 
Research Farm and in two different producer 
fields.  Rye was planted as a cover crop in the 
                                                          
* Corresponding author: 
benjamin.brockmueller@jacks.sdstate.edu 
three plot locations. A Randomized Complete 
Block Design was used with 7 fertilizer 
treatments replicated four times at each 
location.  Fertilizer treatments applied to the 
appropriate plots were:  Ammonium Sulfate 
applied at 10 and 20 lb/ac; Magnesium Sulfate 
applied at 10 and 20 lb/ac; Urea applied at 10 
and 20 lb/ac, and a control with no added 
fertilizer.   
At the Southeast Research Farm location, a 
cover crop of Rye (Rymin) was no-till seeded 
using a drill on 07 November, 2017.  It was 
then terminated using a burndown herbicide 
(glyphosate and metolachlor) on 18 May, 
2018.  Soybeans were no-till seeded on 31 
May 2018. Grain harvest occurred on 29 
October, 2018 and grain yield was measured 
using a Kincaid 8 XP Plot Combine.   
 
RESULTS 
Yield data from the three locations is shown in 
Table 1.  None of the locations showed any 
statistically significant difference in yields 
based on fertilizer treatments.  However, there 
appeared to be a trend towards higher yields 
with more nitrogen applied.  Using only sulfur 
instead of nitrogen as applied in Magnesium 
sulfate tended to average a few bushels per 
acre less than the treatments which contained 
nitrogen.  While none of these differences 
were deemed significant at any of the three 
locations, it does offer insight into the role of 
rye in sequestering nutrients and the ability of 
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supplemental fertilizers to provide a yield 
increase.  This work will be continued into 
2019 to provide a better snapshot of the 
nutrient content of soybean plants and the 
ability of supplemental fertilizers to bridge 
yield gaps that may be caused by rye’s 
sequestration of nitrogen and sulfur.  
ACKNOWLEDGEMENTS  
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Table 1:  Average yields for each of the fertilizer treatments at each of the three locations.  The 
sulfur fertilizer treatments were structured to deliver either 0, 10, or 20 lb per acre of S.   Because 
ammonium sulfate also delivers N along with S, two treatments with urea were included to deliver 
an equivalent amount of N as was in the ammonium sulfate treatments.  The treatments were as 
follows: 1) Control – no extra fertilizer applied; 2) equivalent 10 lb per acre as Urea (N only); 3) 
equivalent 20 lb per acre as Urea (N only); 4) 10 lb per acre of S as Ammonium Sulfate; 5) 20 
lb/acre of S as Ammonium Sulfate; 6) 10 lb per acre of S as Magnesium Sulfate 7) 20 lb per acre of 
S as Magnesium Sulfate. Rye was planted in the fall of 2018 at each location and sprayed out two 
weeks before planting. Soybeans were no-till drilled into rye residue.  
 
  Christensen Field    Tornberg Field   SE Research Farm   
  Treatment Yield (bu/ac)   Treatment 
Yield 
(bu/ac)   Treatment 
Yield 
(bu/ac) 
 Urea 20 66.3  Urea 20 59.2  Urea 20 61.0 
 Urea 10 65.3  Ammonium Sulfate 10 58.3 
 Urea 10 60.9 
 Ammonium 
Sulfate 20 65.1 
 Urea 10 57.8  Magnesium Sulfate 10 57.1 
 Ammonium 
Sulfate 10 64.7 
 Magnesium 
Sulfate 20 57.5 
 Magnesium 
Sulfate 20 56.6 
 Magnesium 
Sulfate 20   64.0 
 Ammonium 
Sulfate 20 57.4 
 Control 0 56.0 
 Magnesium 
Sulfate 10 62.5 
 Magnesium 
Sulfate 10 55.6 
 Ammonium 
Sulfate 10 55.8 
 Control 62.3  Control 55.3  Ammonium Sulfate 20 52.1 
         
 Mean 64.3  Mean 57.3  Mean 56.8 
 CV 7.7  CV 4.6  CV 19.5 
 p-value 0.894  p-value 0.41  p-value 0.94 
  LSD NS   LSD NS   LSD NS 
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Seeding Rate for Rye Cover                 
Crop Ahead of Soybeans 
Ben Brockmueller*, Peter Sexton,                           
and Brad Rops,                           
INTRODUCTION 
Winter rye has found a place in cropping 
systems in the Upper Midwest due to its 
strong winter hardiness, easy establishment, 
and vigorous production of biomass in early 
spring growth.  Winter rye has proved itself 
to be a viable option for growers looking to 
increase qualities of soil health and nutrient 
use efficiency through the use of cover 
crops.  Rye, being a grass, is a nitrogen user 
and scavenges the soil for free nitrogen that 
is subject to losses in the system.  Previous 
experience with rye has shown that it has the 
potential to sequester nutrients, specifically 
nitrogen and sulfur, ahead of the subsequent 
cash crop.  In order to further explore this 
question, research has been conducted to 
examine different management systems that 
address these questions.  One option is to 
look at optimal seeding rates of winter rye 
that provide the expected ecosystem services 
desired through the use of a cover crop, 
while maintaining adequate levels of soil 
moisture and nutrients for the following 
soybean crop. 
                                                          
* Corresponding author: 
benjamin.brockmueller@jacks.sdstate.edu 
METHODS 
Rye (Rymin) was drilled into corn stalks on 
November 13, 2017 following harvest at the 
Southeast Research Farm.  A Randomized 
Complete Block Design was used with 5 
sets of treatments replicated 4 times.  
Seeding rate treatments of rye were 20 
lbs/ac, 40 lb/ac, 60 lb/ac, 80 lb/ac, and a 
control of no rye.  Rye was burned down in 
all plots on May 22, 2018 using a burndown 
herbicide (glyphosate and metolachlor).  
Soybeans were no-tilled into the rye the 
following day (May 23, 2018).  Biomass of 
rye, duff, and soybeans were collected 
throughout the growing season to further 
track the rates of decomposition and nutrient 
content of the material.  Rye biomass was 
collected on May 18 and May 24, 2018.  
Soybean biomass was collected on July 30, 
2018 (R2) and September 10, 2018 (R6) in 
order to determine nutrient content of the 
soybeans at specific points in the growing 
season.  Duff samples were collected on 
May 24, July 30, and September 10, 2018 to 
observe the rate of decomposition and 
ensuing release of nutrients into the soil.  
Grain harvest occurred on October 18, 2018 
and grain yield was measured using a 
Kincaid 8XP Plot Combine.   
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RESULTS 
Yields for the control (no rye) treatment and 
highest rye seeding rate treatment (80 lb/ac) 
averaged 3 bu/ac more than the other 
treatments.  However, we did not observe 
any linear trend showing that soybean yield 
was affected either positively or negatively 
as rye seeding rate increased.     
 
Rye biomass in the spring was lower than 
expected due to a late planting date 
(November 13) and unfavorable growing 
conditions in the spring (Table 1).  Due to 
low rye production, and therefore low rye 
residue amounts in 2018, it will be 
interesting to observe if more vigorous rye 
growth resulting from favorable growing 
conditions and an earlier planting date in the 
future will result in a more linear prediction 
of yield based on seeding rate.   
Additionally, further work in 2019 will 
explore how quickly these rye residues will 
decompose back into the soil and make the 
nutrients they hold plant available.  The 
nutrient content of the rye residues, previous 
crop residues, and soybeans will be analyzed 
at specific points throughout the growing 
season to attempt to find a clearer picture of 
the fate of nutrients in the system and 
whether the soybean crop will be deficient 
of any nutrients caused by immobilization in  
rye residues. 
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Table 1:  Observed rye residue biomass at burndown time.  Rye residue samples were taken in 
two locations per plot for a total collection area of 6 ft2.  Rye burndown occurred on May 22, 
2018 and soybeans were green-planted into rye on May 23, 2018.   
 
 
 
 
 
 
 
 
  
Average Biomass Weights (lb/ac) 
Seeding Rate Dry Matter  
(lb/ac) (lb/ac)  
0 0  
20 224  
40 400  
60 216  
80 460  
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Table 2:  Stand at harvest, moisture, test weight, 100 seed weight, and yield for soybeans no-till 
planted into rye residue.  Rye was terminated on May 22, 2018 and soybeans were planted the 
following day on May 23, 2018.  Five seeding rate treatments were utilized, 0 lb/ac, 20 lb/ac, 40 
lb/ac, 60 lb/ac, 80 lb/ac. 
Seeding 
 Rate 
Plant 
Population Moisture 
Test 
Weight 
100 
 Seed 
Weight Yield 
(lb/ac) 
 
(plants  
per acre) 
 
(%) 
 
(lb/bu) 
 
(g) 
 
(bu/ac) 
 
0 151589 11.9 48.4 14.9 69.2 
20 118483 11.9 49.1 16.1 66.3 
40 123710 11.4 46.0 15.0 66.9 
60 118483 11.5 47.4 14.7 66.7 
80 121968 11.3 44.5 14.6 69.3 
      
Mean 126846.7 11.58 47.035 15.06 67.67 
CV (%) 20.9705 3.82 5.96 7.64 2.23 
p-value 0.3879 0.27 0.19 0.393 0.03 
LSD NS NS NS NS 2.27 
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Observations on Soil Temperature 
and Moisture in Relation to Tillage 
 
Chelsea Sweeter* and Peter Sexton 
 
INTRODUCTION 
 
Tillage impacts residue levels and therefore 
impacts soil temperature and moisture levels- 
both of which are key factors in crop growth. 
This is particularly true for corn since the 
growing point is under the ground until V6 
(about 4-5 weeks after planting) so it heavily 
relies on soil temperature early in the developing 
stages. With this in mind, soil temperature and 
moisture sensors were placed in the long term 
rotation plots to collect data on how different 
tillage systems affect soil temperature and 
moisture.   
 
METHODS 
 
Individual data loggers (model Hobo Pendant 
Data Loggers, Onset Computer Corp., Bourne, 
MA) were placed at a 2” depth in no-till and 
conventional-tilled plots in a rotation by tillage 
study at the Southeast Farm. The plots with the 
data loggers were both corn and soybeans in a 
corn/soybean rotation (2 year rotation) along 
with a corn/soybean/oat rotation (3 year 
rotation). Both rotations were under no-till and 
conventional tillage management. Crops were 
planted in 30” rows and data loggers were 
installed 8” off the row in one of each plot 
                                                          
* Corresponding author: Chelsea.Sweeter@sdstate.edu 
rotation for corn and soybeans on May 29 and 
retrieved October 17 in 2018. The corn in these 
plots was planted on May 9 and the soybeans on 
May 18, in 2018. The hourly soil temperatures 
for each plot were averaged for a given 
treatment. The difference in average temperature 
between treatments was then plotted over time 
so the reader can see how the tilled vs no-tilled 
treatments compared over the course of the 
season.  
 
Along with the data loggers, soil moisture and 
temperature sensors (model Em50 Data Logger 
with 5 TM Sensors, Decagon Devices, Pullman, 
WA) were placed at 12” and 24” depths in three 
replicates comparing tilled vs no- tilled plots in a 
corn/soybean rotation. These were installed 
several years ago with the support of Sand 
County Foundation; however, some of the 
wiring has been damaged by wildlife. Because 
of this issue, the data used is represented by two 
out of the three replications.  
 
RESULTS AND OBSERVATIONS 
 
Soil moisture at 12” and 24” depths (Fig. 1 and 
2, respectively), we see that all the treatments 
had similar temperatures at these depths. July 
17-21 showed a major drop in temperature in the 
no-till corn and soybeans. From July through the 
end of August there was some separation of the 
conventional tilled crops as they were slightly 
warmer than the no-tilled crops, but as the 
season went on, the no-till crops caught up to the 
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warmth of the conventional crops. Conventional 
tilled soybeans stayed slightly warmer than the 
rest of the crops throughout the season.  
 
Volumetric soil moisture at depths of 12” and 
24”, are shown in Fig. 3 and Fig. 4, respectively. 
After starting the season out with a wet spring, 
the 12” depth (Fig. 3) had similar amounts of 
moisture for all crops (data for the no-till corn is 
not shown due to uncertainty with the sensors in 
those plots). At the 24” depth (Fig. 4.), no-till 
soybeans started out with higher moisture than 
the rest of the replications. Towards the 
beginning of August through September 19th, the 
lines segregate out and the tilled corn and 
soybeans appeared to have more moisture 
compared to no-till soybeans. After a significant 
rainfall event on September 19th, the tilled corn 
and soybeans kept higher moisture compared to 
no-till soybeans. With 10.09 inches of water 
above average received on the Southeast 
Research Farm this year, tillage looks to be a 
key factor in the dispersal of excess water. 
Tillage breaks down the soil structure, which in 
turn makes it harder for the soil to move excess 
water. The improved internal drainage with no-
till can be an important factor, amongst other 
things, for allowing for field trafficability and 
harvest operations after heavy rainfall.  
 
Looking at the 2” soil temperature, the average 
tilled corn plots (Fig. 5) were initially warmer 
than the no-till plots early in the season, then as 
the crop developed, they shaded the ground and 
the temperature difference lessened. During seed 
filling, the no-till plots were slightly warmer on 
average (possibly due to greater soil respiration).  
At the end of the season the no-till plot showed a 
trend to be a little warmer than the tilled plot.  
This is probably a function of residue helping to 
retain heat in the soil as temperatures cool down 
in the fall.  By way of illustration, hourly 
temperatures for a tilled and no-till corn plot for 
several days in June, August, and October are 
shown in Figures 6, 7, and 8 respectively.  In 
June before the canopy develops, the tilled plot 
shows higher soil temperature at a 2” depth (in a 
drought this difference would be even greater); 
in August when the canopy is fully developed 
temperatures were practically the same in the 
tilled and no-till plots; in October the no-till 
plots tended to be slightly warmer than the tilled 
plots. 
 
Table 1 shows the average soil temperature 
difference on a monthly basis. In June the 
conventional tillage plot was on average about 
1.5 F warmer than its paired no-till plot.  In July 
this dropped to about 0.5 F warmer on average 
in the tilled plot, and in August and September 
the measured differences were close to zero (< 
0.5 F).  In October, the no-till plot was on 
average 1.22 F warmer than the tilled plot.  It is 
interesting to note that within a tillage type and 
rotation there is a trend for soil temperatures to 
be slightly warmer where cover crops are used 
(Table 1).  These are unreplicated points, so it is 
merely an observation, but it merits some 
reflection and may be a result of greater 
microbial activity in plots that have a history of 
cover crop use. 
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Figure 1. Soil temperature at 12” depth over the course of the season for corn and soybean under tilled 
and no-till management in a long-term trial at the Southeast Research Farm in Beresford, SD. Due to 
data logger malfunction, July 21 through August 4 represents two replications and August 4 through 
November 8 represents one replication.   
 
Figure 2. Soil temperature at 24” depth over the course of the season for corn and soybean under tilled 
and no-till management in a long-term trial at the Southeast Research Farm in Beresford, SD. Due to 
data logger malfunction, July 21 through August 4 represents two replications and August 4 through 
November 8 represents one replication.   
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Figure 3. Volumetric water content at 12” depth over the course of the season for corn and soybeans 
under tilled and no-till management in a long-term trial at the Southeast Research Farm in Beresford, 
SD. Due to data logger malfunction, July 21 through August 4 represents two replications and August 4 
through November 8 represents one replication.   
 
 
 
Figure 4. Volumetric water content at 24” depth over the course of the season for corn and soybeans 
under tilled and no-till management in a long-term trial at the Southeast Research Farm in Beresford, 
SD. Due to data logger malfunction, July 21 through August 4 represents two replications and August 4 
through November 8 represents one replication.   
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Figure 5. Difference in soil temperature (F) between tilled and no-till corn plots observed in a trial at the 
Southeast Research Farm in Beresford, SD. Each point represents the differences in hourly 
measurements of temperature at a 2” depth from 2 plots one of which was tilled and the other was no-
tilled.  Both plots were corn in a corn/soybean rotation.  .  
 
 
 
 
 
 
 
 
 
 
 
Figure 6. Diurnal soil temperature measured in mid-June for a paired set of plots, one tilled and one no-
tilled, that are part of a long-term trial at the Southeast Research Farm in Beresford, SD. This data is 
based on the same data set as figure 5, but this graph shows hourly temperature for each plot.  Soil 
termperatures were measured with a datalogger placed at a 2” depth. 
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Figure 7. Diurnal soil temperature measured in mid-August for a paired set of plots, one tilled and one 
no-tilled, that are part of a long-term trial at the Southeast Research Farm in Beresford, SD. This data is 
based on the same data set as figure 5, but this graph shows hourly temperature for each plot.  Soil 
termperatures were measured with a datalogger placed at a 2” depth. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8. Diurnal soil temperature measured in mid-October for a paired set of plots, one tilled and one 
no-tilled, that are part of a long-term trial at the Southeast Research Farm in Beresford, SD. This data is 
based on the same data set as figure 5, but this graph shows hourly temperature for each plot.  Soil 
termperatures were measured with a datalogger placed at a 2” depth. 
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Table 1. Observations on difference in soil temperature at a 2” depth for June through October in a long-
term trial for corn at the Southeast Research Farm in Beresford, SD. Data are based on single-plot 
observations.   The abbrevations used are as follows: CT = conventional tillage; NT = no-till; CC = cover 
crops are part of the rotation; noCC = no cover crops used in the rotation; yr = year. 
 
 
 
 
 
 
 
 
 
 
 
 
 Corn Corn Corn Corn 
 2-year 2-yr NT 2-yr CT 3-yr CT 
Month CT-NT CC-noCC CC-noCC CC-noCC 
 (F) (F) (F) (F) 
June 1.45 0.21 0.93 -0.12 
July 0.45 0.41 0.42 1.15 
August 0.24 0.32 0.33 0.85 
Sept. -0.04 0.49 0.06 0.00 
Oct. (3 weeks) -1.22 -0.18 -0.34 -0.98 
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Evaluation of Different Annual 
Forages and Mixes in 2018 
Brad Rops*, Peter Sexton, Sara Bauder,                        
Chelsea Sweeter, and Scott Bird 
INTRODUCTION 
There are several options when it comes to 
supplying forage for livestock. Harvest can take the 
form of grazing, haying, or ensiling. Forage can be 
harvested from perennial pastures and hay fields, 
annual grain and forage crops, or as a double crop 
system preceding or following a short season grain 
crop. Preliminary annual forage trials at the 
Southeast Research Farm looked at spring and 
summer seeded annual forage varieties and mixes 
that could potentially be utilized in a double crop 
system. Being able to include annual forages in the 
cropping system, especially if they are grazed and 
the nutrients remain in the field, is a promising way 
to add diversity to the system and contribute to 
improved soil health.  The objective of this study is 
to identify species and blends that will be most 
productive in our environment as a step towards 
developing more profitable and sustainable cropping 
systems adapted to our area.   
METHODS 
Twenty cool season forages or mixes were no-till 
drilled Apr 26, 2018, into soybean stubble; oats was 
used as a nurse crop in many treatments (Tables 1 
and 2). The plots were laid out in a randomized 
complete block design with 6 replications. Plot size 
was 5’ x 25’. On June 11, 2018, reps 5 and 6 were 
fenced off and grazing was allowed for 4 days by 
twenty beef heifers weighing 700 pounds. The 
                                                          
* Corresponding author: Bradley.Rops@sdstate.edu 
heifers also had access to additional forage for 
grazing. The plots in reps 1-4 were end-trimmed on 
June 19, 2018 and plot lengths were recorded. Each 
plot was harvested using a small-plot sized forage 
harvester. Subsamples were taken to determine 
percent moisture and composited samples were 
analyzed for nutrient content (nutrient analysis data 
is not replicated). 
In the grazed plots, two clippings were taken in each 
plot from a 3 square foot area to determine the 
amount of remaining forage. The measured residue 
was compared to the average forage yield in the 
mechanically harvested plots to arrive at an apparent 
grazed fraction per each treatment. Visual ratings of 
the percent of forage grazed were also recorded 
immediately following grazing. 
On June 29, 2018, 22 warm season forages and 
mixes were no-till drilled into a previous cover crop 
mix (Tables 3 and 4). The prior cover crop was 
sprayed out with 32 ounces of glyphosate the same 
day as planting. Plots were laid out in a randomized 
complete block design with 4 replications. Plot size 
was 5’ x 25’. Urea was applied to the plot area at a 
rate of 40 pounds per acre. On August 24, 2018, the 
plots were end-trimmed and plot lengths were 
recorded. Forages were harvested using a small-plot 
size forage harvester. Subsamples were taken to 
determine percent moisture and composited samples 
were analyzed for nutrient content (nutrient analysis 
data is not replicated). 
RESULTS AND DISCUSSION 
Cool season forage yields are shown in Table 1. The 
treatments in bold type are statistically the top group 
for forage yield in pounds of dry matter per acre. 
Oats and plots where oats were in the mix or used as 
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a nurse crop tended to be the higher yielding 
treatments; this may be due to the oats adding 
biomass to the treatment yield. Plots containing oats 
were also preferred by the cattle with an apparent 
grazed fraction of 39-45%; this can be expected of 
cattle that are familiar with grazing grasses versus 
broadleaf crops. The Brassicas were the lowest yield 
group, had the highest water content, and were least 
preferred by the cattle. Straight peas did not produce 
a large amount of biomass, but were moderately 
consumed by the cattle. These results indicate that 
many clover treatments as well as Italian Ryegrass 
did well with the oat nurse crop, and that these cattle 
were likely to graze on the oat mixes first as they 
were familiar with grasses, when given the choice. 
Table 3 shows the forage production of warm season 
forages and mixes. Sorghums and sorghum/sudan 
hybrids yielded the highest dry matter per acre. Most 
of these varieties had the brachytic dwarf gene 
which shortens the internodes; this means there is 
more leaf than stem and therefore better digestibility 
for the cattle. Millets and mixes had moderate forage 
yields, while cowpeas, mungbeans, and sunn hemp 
were in the lower yielding group. Winifred Brassica, 
actually a cool season crop, was included as a check 
treatment, and yielded about one third of what it did 
in the early spring planting (as we would expect).  
These results indicate that sorghum, sudangrass, and 
sorghum sumdangrass hybrids were high yielding as 
compared to other treatments, and are an ideal grass 
crop within this growing season when seeking tons 
of forage.  For a summer-seeded forage these results 
are not surprising, as these particular grass crops are 
very well-adapted to warm conditions.   
Forage subsamples from each treatment were sent 
for wet chemistry analysis. Those results are shown 
in Tables 5 and 6. The cool season forages were 
better in forage quality with a relative feed value 
(RFV) of 108.4 versus 101.1 for the warm season 
forages. The warm season forages produced more 
total digestible nutrients (TDN) per acre with 2292 
pounds versus 2074 pounds for the cool season. 
TDN represents the digestible portion of the forages 
as the sum of digestible fiber, protein, fats, and 
carbohydrates. It is interesting to note that when oats 
was used as a nurse crop with clovers or ryegrass, 
the protein and RFV were typically higher than oats 
alone would contain, even though the under-seeding 
did not contribute much to the total biomass. Peas 
had the highest RFV in the cool season treatments 
with 165, although the TDN per acre was still 
toward the low end. Brassicas, while not providing a 
lot of TDN per acre, are high in protein and can 
contribute to a mix if the cattle will eat them. Some 
Brassicas are known to suppress pathogenic 
nematodes in the soil. In the warm season entries, 
the higher protein content and lower NDF of 
cowpeas and mungbeans contributed to a higher 
RFV. 
More research on annual forages will be conducted 
at the Southeast Research Farm in coming years in 
order to get more data regarding these important 
crops to the South Dakota agriculture economy. 
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Table 1. Stand, height, percent dry matter, forage yield, estimated post-grazing dry weight and apparent 
grazed fraction along with a visual rating of percent grazing for a number of cool season forages 
evaluated at the SDSU Southeast Research Farm at Beresford, South Dakota in 2018.  With the exception 
of the “apparent grazed fraction” and “visual rating of grazing” the values in the table are the mean of 
four replications.   The apparent grazed fraction is based on unreplicated observations, and the visual 
rating of grazing is based on two replicates. 
Treatment 
Stand  -
visual 
rating Height 
Percent 
dry 
matter 
Forage 
yield 
post-
grazing 
dry wt. 
apparent 
grazed 
fraction 
- wt/wt  
Visual 
rating of 
grazing 
 (%) (in) (%) (lb/ac) (tons/ac) (%) (%) 
Oat/Red Clover 93 22.0 15.6 4620 1.27 45 65 
Mix 5 93 21.7 17.3 4500 1.40 38 65 
Oat/Italian Ryegrass 90 21.8 15.4 4360 1.27 42 68 
Oat/Sweet Clover 92 21.8 13.9 4200 1.15 45 71 
Oat/Crimson Clover 94 21.8 13.9 4180 1.43 31 60 
Oat 94 22.8 13.2 4180 1.26 39 73 
Oat/Bigflower Clover 83 21.6 13.2 4000 1.14 43 63 
Mix 2 88 21.8 15.3 3960 1.76 11 65 
Oat/Berseem Clover 91 22.1 13.0 3920 1.28 35 58 
Barley 97 19.5 16.8 3860 1.58 18 78 
Mix 1 94 22.6 12.6 3740 1.33 29 54 
Mix 3 96 22.0 13.0 3640 1.43 22 58 
Spring Triticale 96 23.0 18.1 3600 1.37 24 55 
Mix 4 93 22.5 14.1 3480 1.36 22 65 
4010 Peas 88 24.0 14.9 3240 1.11 31 45 
Winter Triticale 95 11.8 17.0 2700 0.73 45 80 
Dwarf Essex 87 9.5 8.9 1740 0.88 -2 30 
Vivant Brassica 93 9.3 10.3 1520 0.76 1 43 
Winifred Brassica 89 8.3 10.0 1400 0.87 -25 50 
        
Mean 91.9 20.0 14.0 1.79 1.23 26 61 
CV (%) 4.1 5.3 ---- 11.9 18.9 ---- 25.3 
P-Value <0.01 <0.01 ---- <0.01 <0.05 ---- NS 
LSD (0.10) 5.2 1.5 ---- 640 0.33 ---- ---- 
   1Planting Date: Apr 26, 2018; Harvest Date: June 19, 2018 (54 days) 
   2See mixture table (Table 2) 
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Table 2.  Components of the blends used in the cool season annual forage trial conducted at the 
SDSU Southeast Research Farm in 2018.  
 Mix 1  Mix 2   Mix 3   Mix 4   Mix 5 
 Oat  Oat   Oat   Oat   Oat 
 Pea  Barley   Barley   Barley   Barley 
  Spring Triticale  Spring Triticale  Spring Triticale  Spring Triticale 
  Winifred Brassica Winifred Brasssica Winifred Brassica Winifred Brass.   
  Pea   Dwarf Essex  Dwarf Essex  Dwarf Essex 
     Pea   Pea   Pea 
     Ryegrass  Winter Triticale  Winter Triticale 
     Crimson Clover  Winter Rye  Winter Rye 
     Berseem Clover Crimson Clover  Ryegrass 
        Berseem Clover Crimson Clover 
           Berseem Clover 
           Red Clover 
 
 
 
Table 3.  Components of the blends used in the warm season annual forage trial conducted at the 
SDSU Southeast Research Farm in 2018.  
  Mix 1    Mix 2    Mix 3 
   AS 6402    Japanese Millet  AS 6402 
   Japanese Millet   Pearl Millet   Pearl Millet 
   Sunn Hemp    German Millet   German Millet 
   Cowpea    Cowpea   Cowpea 
   Brassica    Sunn Hemp   Sunn Hemp 
     Brassica   Brassica 
        Winter Triticale 
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Table 4.  Percent stand, weed incidence at harvest, stand at harvest, height, and biomass yield for a 
number of warm season forages evaluated at the SDSU Southeast Research Farm at Beresford, South 
Dakota in 2018.  The values in the table represent the mean of four replications.    
   
Line 
Stand - 
late July 
Weed 
Incidence at 
Harvest 
Stand 
at 
Harvest Height  Biomass 
 (%) (%) (%) (in) (lb/ac) 
Sugar T Sorghum 87.5 1.3 98.0 70.3 7131 
AF 7102 Sorghum 92.5 1.3 97.8 49.5 6179 
Turbo Sudangrass 72.5 2.5 98.0 58.8 5807 
MS9000 SorgxSud 82.5 1.3 98.0 73.0 5654 
ADVXF 372 57.5 5.0 98.0 39.5 5449 
AS 6402 SorgxSud 70.0 3.8 98.0 49.0 5185 
Bunker Buster Sorghum 82.5 5.0 98.0 56.8 4987 
Ranch King BMR 
SorgxSud 65.0 0.0 98.0 42.3 4637 
Pearl Millet 70.0 3.8 98.0 36.3 4170 
Mix 3 60.0 6.3 98.0 44.0 3844 
Golden German Millet 77.5 10.0 96.5 37.0 3689 
Mix 1 60.0 3.8 96.0 44.3 3686 
White Proso Millet 75.0 27.5 73.0 31.8 3523 
Mix 2 82.5 5.0 97.3 35.0 3222 
Mungbean 65.0 15.0 97.3 25.8 3008 
Cowpea VNS 77.5 20.0 97.0 25.8 2996 
White Wonder Millet 37.5 10.0 96.0 37.8 2996 
Japanese Millet 12.5 11.3 98.0 26.5 2826 
Red Ripper Cowpea 87.5 11.3 98.0 25.5 2654 
Sunn Hemp 62.5 8.8 92.8 43.3 1742 
Winifred Brassica 20.0 77.5 20.0 12.0 484 
      
Mean 68.7 11 92.5 41.1 3974 
CV (%) 12.5 75.9 7.2 10.0 22 
LSD (0.05) 12.1 11.8 9.5 5.8 1439 
 1 Planting Date:  June 29, 2018; Harvest Date: August 24, 2018 (56 days) 
 2 See mixture table (Table 3) 
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Table 5.  Forage quality results from wet chemistry analysis conducted on composited samples from each 
treatment in the cool season annual forage trial.  These lab analyses are not replicated and should be 
viewed accordingly.  Note that the Italian ryegrass and clover treatments all included oats as 
a nurse crop, so oats made up a large portion of the biomass in these treatments. 
 
Forage with Oats % CP % ADF % NDF % TDN RFV TDN/Acre 
Italian Ryegrass Yes 17 35 54 64 106 2790 
Mix 5 -- 16 35 55 59 105 2655 
Red Clover Yes 17 37 57 55 100 2541 
Oat -- 15 41 57 59 92 2466 
Sweet Clover Yes 18 33 51 57 116 2394 
Mix 2 -- 19 35 54 59 106 2336 
Crimson Clover Yes 15 39 56 55 97 2299 
Mix 1 -- 18 34 51 60 115 2244 
Barley -- 13 39 60 57 91 2200 
Berseem Clover Yes 16 37 54 56 105 2195 
Bigflower Clover Yes 16 37 58 54 96 2160 
Mix 3 -- 15 36 54 59 104 2148 
Spring Triticale -- 18 34 55 58 105 2088 
Mix 4 -- 18 34 53 59 110 2053 
4010 Peas -- 24 30 37 61 165 1976 
Winter Triticale -- 18 33 49 60 121 1620 
Dwarf Essex -- 24 17 23 69 --- 1201 
Vivant Brassica -- 21 19 24 68 --- 1034 
Winifred Brassica -- 36 14 18 72 --- 1008 
        
Average  19 33 48 60.1 108.4 2074 
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Table 6.  Forage quality results from wet chemistry analysis conducted on composited samples from each 
treatment in the warm season forage trial conducted at the SDSU Southeast Research Farm in 2018.  
These lab analyses are not replicated and should be viewed accordingly.   
 
Line % CP % ADF % NDF % TDN RFV TDN/Acre 
Sugar T sorghum 13 42 63 56 83 3993 
AF 7102 Sorghum 14 41 61 57 87 3522 
Turbo Sudan 14 38 57 56 97 3252 
MS 9000 Sorg x Sud 12 42 63 55 83 3110 
ADVXF 372 15 40 59 57 92 3106 
AS 6402 Sorg x Sud 13 40 61 57 88 2955 
Bunker Buster Sorghum 13 40 62 57 87 2843 
Ranch King BMR Sorg x Sud 14 40 59 57 91 2643 
Pearl Millet 15 37 57 57 97 2377 
Mix 3 16 40 57 58 94 2230 
Mix 1 17 36 51 60 110 2212 
German Golden Millet 15 38 59 57 94 2103 
White Proso Millet 17 33 59 57 99 2008 
Mix 2 16 36 55 58 102 1869 
Mungbean VNS 20 30 41 62 147 1865 
Cowpea VNS 20 35 46 58 124 1738 
White Wonder Millet 15 41 59 57 91 1708 
Japanese Millet 18 36 54 58 106 1639 
Red Ripper Cowpeas 22 34 43 59 134 1566 
Sunn Hemp 20 37 48 60 116 1045 
Winifred Brassica 40 18 21 71 --- 344 
       
Average 17 37 54 58.3 101.1 2292 
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Investigation of Soybean Seed 
Treatment and Inoculant in 
Southeastern, SD, 2018 
Sara Bauder*, David Karki,                              
and Anthony Bly 
Soybean seed treatment products are widely 
utilized by many farmers in southeastern 
South Dakota and the surrounding area. These 
products often consist of an 
insecticide/fungicide combination, and/or 
inoculant that is mixed and placed on the seed 
as a pre-treatment before the grower plants the 
crop. Many insecticide/fungicide combination 
seed treatment products are marketed and 
developed to protect seeds and seedling plants 
from insects and plant diseases that may 
damage the seed or suppress/kill the seedling. 
In addition, inoculant is designed to enhance 
soybean performance using rhizobia by adding 
beneficial bacteria to the soil. The effects of 
inoculant are often most prevalent in soybean 
crops that have not had soybean in the rotation 
for several years.  
Although these products have become 
commonplace, understanding the positive 
effects of soybean seed treatments and 
inoculant is not commonly measured. 
Therefore, a study was developed near Baltic, 
SD to measure soybean stand and yield 
performance where various seed treatments 
were placed in an on-farm trial in a 
randomized complete block design. 
SUMMARY 
With a wetter than average late spring/early 
summer in parts of southeastern SD, this plot 
was planted into suitable, but wet soils. The 
growing season turned more temperate and 
average rainfall allowed crops to mature as 
expected. 
Table 1. Materials and Methods  
Item Description 
Previous crop/tillage Corn/Conventional tillage 
Plot size 5’ x 45’ 
Variety Rob See Co RS2124-LL 
Maturity Group 2.1 
Seeding Rate 140,000 seeds/acre 
Planting date 5/30/18 
Treatments Table 2 
Harvest Date 10/23/18 
Replications 3 
Experimental design Randomized Complete Block Design 
  
  
  
                                                          
* Corresponding author: Sara.Bauder@sdstate.edu 
SERF AR 1813 
 
52 
 
There were slight yield variances between 
treatments, but there was no statistically 
significant differences, meaning seed 
treatments did not significantly boost yields at 
this site (Table 2). There was however, 
observed significant yield differences between 
replications, which could be attributed to wet 
planting conditions and high moisture causing 
plant stress in low areas of the trial in early 
summer. Plant stand, test weight, and grain 
protein were also non-significant by treatment. 
There was a slight significance in grain oil 
percentage between treatments. This may be 
due to plant stress from environmental 
conditions throughout pod fill, but it is 
difficult to pinpoint why this slight difference 
has been observed as field notes did not 
indicate any significant observed stresses.  
Seed treatments did not significantly affect 
yield or plant stand in this trial. This treatment 
would cost approximately $13/unit (140,000 
seeds) if treated by the seed dealer- in this 
study site and year, seed treatment and 
inoculant was not economical for crop 
production. 
 
Table 2. Stand and Yield of Soybean Seed Treatment Trial near Baltic, SD, 2018. 
Treatment1 Treatment 
application 
rate 
Plant 
Stand 
Test 
Weight 
Grain  
Oil 
Grain 
Protein 
Yield @ 
13% 
 oz/140,000 
seeds 
plants/ac lbs/bu % % bu/ac 
Control 0 116741 55.43 18.27 35.33 57.67 
PPST 120 Inoculant2 1.0 99898 54.13 18.20 35.07 57.07 
LumisenaTM fungicide3 
+ PPST 120 Inoculant 
0.28+1.0 116741 54.57 18.43 34.97 54.87 
Evergol fungicide4 + 
PPST 120 Inoculant 
0.50+1.0 110933 55.13 18.33 35.20 56.30 
Gaucho 600 insecticide5 
+ PPST 120 Inoculant 
0.80+1.0 114418 54.93 18.23 35.07 57.07 
PPST 2030 Biological6 
+ PPST 120 Inoculant 
1.0+1.0 108029 53.73 18.27 35.00 56.87 
All Products7 “  “ 110352 54.37 18.23 35.00 56.80 
All Products except 
Lumisena fungicide 
“  “ 120806 54.87 18.17 35.27 55.07 
CV -- 7.40 1.22 0.53 0.50 2.36 
Pr>F (0.10) -- NS NS NS 0.0941 NS 
1Seed batch treated using small cement mixer. 
2PPST 120+ inoculant plus extender product (rhizobia inoculant/extender) was developed for DuPont Pioneer 
3LumisenaTM fungicide is a seed treatment owned by DuPontTM 
4EverGolTM fungicide is a seed treatment product marketed to ‘promote root growth for faster crop establishment’ by Bayer.  
5Gaucho® 600 is a flowable insecticide seed treatment by Bayer.  
6PPST 2030 Biological is a biological/polymer product by Pioneer Biological. 
7Previously listed inoculant and seed treatment products were applied at full rate when combined or used individually. 
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Instinct HL and Nitrogen 
Management Effect on                  
Winter Wheat Yield 
 
Sara Bauder*, Anthony Bly,                                      
and David Karki 
 
Nitrogen (N) additives to control N losses 
through volatilization, denitrification, and 
leaching are widely used in the Midwest. 
Slowing the conversion of nitrogen fertilizers 
to nitrate may lessen leaching and 
denitrification losses if precipitation or soil 
becomes saturated. Urease inhibitors like 
Agrotain Ultra slow the conversion of urea to 
ammonia, lessening potential volatilization 
losses. Nitrification inhibitors like Instinct HL 
are designed to slow the activity of 
Nitrosomonas bacteria, which convert 
ammonium to nitrites; this may reduce the risk 
of N losses due to leaching and denitrification. 
Long-term yield and economic response to 
these additives is highly dependent on the 
amount and timing of precipitation events. 
Therefore, a winter wheat nitrogen 
management study was conducted to evaluate 
the influence of Instinct HL (nitrapyrin- 
nitrification inhibitor) and Agrotain Ultra (N-
(n-butyl)-thiophosphoric triamide(NBPT)- 
urease inhibitor/volatilization reducer) on 
wheat grain yield. 
  
Table 1. Materials and Methods  
Item Description 
Previous crop/tillage Soybean/No-till 
Pre-trial nitrate-N soil test (0-2ft depth) 75 lbs/a N  
Plot size UAN plots: 15’x 60’; Urea plots: 20’x60’ 
Variety SyWolf 
Seeding Rate 120 lbs/a  
Planting date Oct 13th 
Treatments Refer to Tables 2, 3,  
Side dress N application date Urea: 4/26/18; UAN: 4/27/18 
Side dress N application method Urea: Hand Spread; UAN: Stream bar application 
Replications 3 
Experimental design Randomized Complete Block Design 
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SUMMARY 
Although, the 2018 growing season brought in 
high precipitation in April followed by 
abnormally warm May, the winter annual like 
winter wheat did not show much impact in 
terms of yield and test weight as compared to 
spring planted cereal grains such as spring 
wheat or oats.  
The six N and Instinct treatments used for this 
study did not show statistically significant 
difference for grain yield, grain protein, plant 
stand, and test weight; however, the control 
plots which did not receive any additional N 
yielded numerically much less than other plots 
that received N (and Instinct) treatments 
(Table 2 & 3). We did not see any difference 
between plots that were applied with Instinct 
for the same amount of N.  
Nitrogen rate and timing effects on wheat 
yields are heavily dependent upon 
environmental conditions as well as plant 
development and nitrogen needs. Nitrapyrin 
treatments did not clearly show effects on 
wheat yields across studies in this site-year.  
ACKNOWLEDGMENTS 
This study was funded in part by Corteva 
Agriscience, South Dakota State University 
Extension, and the SDSU Southeast Research 
Farm. 
 
 
 
  
Table 2. Effects of Instinct HL with urea on winter wheat in 2018 at the SDSU Southeast 
Research Farm near Beresford, SD. 
-------------------Treatment--------------------
- Protein
5 Test Wt. Stand Yield5 
 -------N1 (%)-----
-- 
Instinct HL 
(oz/a)4     
 Pre-plant2 
Top-
dress3 
Pre-
plant 
Top-
dress % lb/bu plants/ac bu/ac 
1 0    12.5 59.4 1038738 39.7 
2 90    13.0 59.2 1111338 49.9 
3 90  24  12.9 60.6 966138 47.6 
4 45 45   12.7 59.6 1200692 48.9 
5 45 45 24  13.0 59.9 1167185 48.3 
6 45 45  24 13.0 59.5 1033154 51.9 
CV     3.6 1.1 11.1 9.2 
Pr>
F     NS NS NS NS 
LSD     -- -- -- -- 
1Percent of nitrogen fertilizer recommended according SDSU university recommendations EC-750. 
2Pre-plant surface broadcast dry fertilizer application of 46-0-0 on 10/12/17. 
3Top-dress surface broadcast dry fertilizer application of 46-0-0 on 4/26/18. 
4Instinct HL is a nitrogen stabilizer product with nitrapyrin as active ingredient. 
5Grain protein and yield adjusted to 13% moisture. 
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Table 3. Effects of Instinct HL with UAN1 on winter wheat in 2018 at the SDSU 
Southeast Research Farm near Beresford, SD. 
Treatment Protein6 Test Wt. Stand  Yield 
 ------N2 (%)----- Instinct HL5     
  Pre-plant3 Top-dress4 Pre-plant 
Top-
dress % lb/bu plants/ac bu/ac 
1 0     12.2 59.9 1033153 55.3 
2 90     12.8 59.3 1156015 71.4 
3 90  24   12.1 59.1 1189523 63.8 
4 45 45    12.1 59.8 1139261 64.8 
5 45 45 24   12.5 58.8 1133976 65.9 
6 45 45   24  12.3  58.7  1178353  62.9 
CV      2.4 2.6 12.3 10.5 
Pr>F      NS NS NS NS 
LSD         -- -- -- --  
1UAN is urea-ammonium nitrate or 28-0-0 
2Percent of nitrogen fertilizer recommended according SDSU university recommendations EC-750. 
3Pre-plant surface liquid fertilizer application of 28-0-0 (UAN) on 10/12/17. 
4Top-dress surface liquid fertilizer application of 28-0-0 on 4/27/18. 
5Instinct HL is a nitrogen stabilizer product made with nitrapyrin 
   6Grain protein and yield adjusted to 13% moisture. 
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Commence Seed Treatment and 
Generate Influence on Corn 
Anthony Bly* and Brad Rops 
OBJECTIVE 
Determine influence of Commence Seed 
treatment and Generate applied in-furrow with 
10-34-0 liquid fertilizer. 
RESULTS 
Commence seed treatment did not 
significantly influence final plant population, 
grain test weight, or yield (Table 1). Generate 
applied with five gallons of 10-34-0 in the 
seed furrow did not significantly influence 
final plant population, grain test weight or 
yield (Table 2). 
 
Materials and Methods 
Item Description 
Replications 6 
Plot size 15 x 175 ft 
Commence seed treatment rate 6 oz/100 lbs seed 
Generate rate 16 oz/a 
10-34-0 liquid fertilizer rate (Generate study only) 5 gpa 
Hybrid P0339AM (28,000 seeds/a) 
Planting Date May 9, 2018 
Statistics RCBD, ANOVA 
 
Table 1. Influence of Commence seed treatment on corn plant population, grain 
test weight and yield at the Southeast Research Farm in 2018. 
 Final Plant Grain 
Commence Treatment Population Test weight Yield 
 No./acre bu/a @ 15% moisture 
    
Control 29023 58.2 181.3 
TreatedA 27874 58.2 183.9 
    
Pr>F 0.39 0.79 0.74 
CV (%) 7.5 0.18 6.9 
LSD NS NS NS 
A 6 oz/100 lbs seed. 
CV = coefficient of variation, LSD = Least significant difference 
NS = non-significant, 6 replications, large plots (15 by 175 ft), P00338AM hybrid 
                                                          
* Corresponding author: Anthony.Bly@sdstate.edu 
SERF AR 1815 
 
57 
 
Table 2. Influence of Generate with starter fertilizer on corn plant population and 
grain test weight and yield at the Southeast Research Farm in 2018. 
 Final Plant Grain 
Commence Treatment Population Test weight Yield 
  bu/a @ 15% moisture 
    
Control 28325 57.8 153.7 
TreatedA 28226 57.9 148.4 
    
Pr>F 0.86 0.15 0.38 
CV (%) 3.6 0.31 7.0 
LSD NS NS NS 
A 1 pt/a Generate applied with 5 gpa 10-34-0 in furrow. Control received 5 gpa 10-34-0. 
CV = coefficient of variation, LSD = Least significant difference 
NS = non-significant, 6 replications, large plots (15 by 175 ft), P00338AM hybrid 
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Corn Nitrogen Response 
Comparison under Short and   
Long-Term No-till in Minnehaha 
County SD in 2018 
Chris Graham, Jose Guzman, and Anthony Bly* 
OBJECTIVE 
Determine the influence on corn nitrogen rate on 
grain yield response of no-till corn in short term 
(3 years) and long term no-till (26 years) in 
Minnehaha County SD in 2018. 
RESULTS AND DISCUSSION 
Pre-plant nitrate-N (0-24 inch) was very similar 
for both the short-term and long-term no-till 
plots respectively, (34 and 38 lbs N/a).  Relative 
grain yield response to N rates was different for 
the short and long-term no-till corn (Figure 1).  
The short-term no-till N response was greater at 
rates from 0 to 120 lbs N/a when compared to 
long-term no-till treatment plots. The long-term 
no-till plots could have mineralized more soil N, 
however the curves merge at about the same N 
rate (160 lbs soil nitrate-N + fertilizer N). 
ACKNOWLEDGEMENTS 
This project partially funded by NREC (Nutrient 
Research and Education Council), South Dakota 
Agriculture Experimental Station and SDSU 
Extension. 
 
 
Materials and Methods 
Item Description 
Pre-plant soil samples 0-6 and 6-24 inch nitrate-N 
Previous Crop Soybeans, both short and long-term no-till. 
Replications 4 
N rates 0, 40, 80, 120, 160, 200 lbs N/a 
N source SuperU 
N application method Surface broadcast after planting (V2) 
Plot size  15 x 30 ft 
Soil Type Nora-Crofton Silt Loam 
Row spacing  30 inches 
Hybrid Producer selection: Mustang Long-term 
Pioneer short-term 
Relative Grain Yield Treatment plot yield(by rep)/highest plot yield (by rep) x 100 
 
                                                          
* Corresponding author: Anthony.Bly@sdstate.edu 
SERF AR 1816 
 
59 
 
 
 
 
 
SERF AR 1817 
60 
SOUTHEAST RESEARCH FARM ANNUAL REPORT 
South Dakota State University 
2018 Progress Report 
Agricultural Experiment Station 
Plant Science Department 
South Dakota State University, Brookings, SD 57007 
Southeast Research Farm, Beresford, SD 57004 
Influence on N rate and Urease 
Inhibitors on Corn Ear Leaf N 
Concentration and Grain Yield 
near Garretson SD in 2018 
Anthony Bly*, David Karki, and Sara Bauder 
INTRODUCTION  
Urea volatilization can be an issue when urea 
fertilizer remains on the soil surface.  Urease 
inhibitors do exist to reduce activity for a few 
days until precipitation occurs to move urea into 
the soil. New technologies are developed and 
require evaluations.  
OBJECTIVE 
To evaluate the efficacy of urease inhibitors to 
reduce urea volatilization potential. 
RESULTS AND DISCUSSION 
Treatment applications were made on June 18, 
2018 after waiting for a 20% or less chance of 
precipitation in the 5 day forecast for the region 
around Sioux Falls SD. The soil surface on the 
day of treatment application was very wet.  
Precipitation occurred 3 days later on June 21, 
2018. Soil sample results showed high organic 
matter (6.4) which decreased with soil depth, 14 
lbs of nitrate-N in the top two feet of soil, very 
high Olsen P and extractable K in the top 2 
inches and pH of 5.5 in the surface (Table 1). 
Grain yield was significantly influenced by 
treatment (Table 2). The nitrogen response 
curves by fertilizer type showed that both 
Agrotain Advanced and ANVOL showed greater 
yield response when compared to urea, 
indicating that urea volatilization might have 
occurred (Figure 1). Overall grain yield means 
were good but held under 200 bu/a because of 
excessive wetness. 
ACKNOWLEDGMENTS 
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Materials and Methods 
Item Description 
Location East Central Minnehaha County SD 
GPS location: (Lat,Lon) 43.656024, -96.480854 
Elevation (ft) 1552 
Corn planting date (population) May 14, 2017 (32,500) 
Corn Hybrid (RM) Mustang 0995 (95) 
Tillage method No-till since 1992 
Row Spacing 30 inches 
Treatment application date (corn growth stage) June 18, 2017 (V6) 
Plot size 15 x 30 feet 
Soil conditions at treatment application wet 
Pre-Project soil samples depths 0-1, 1-2, 2-3, 3-4, 4-5, 5-6, 0-6 and 6-24 
Soil sample analyses NO3-N, Olsen P, ext. K, pH 
Precipitation  CoCoRHAS gauge near plots < 2000 ft 
Air Temperature Sioux Falls, SD (15 miles) 
N source Urea 
Urea treatments Agrotain Advanced (KAA) and ANVOL 
Treatment application rate 64 oz/ton for both treatments 
Urea/treatment application method Surface broadcast 
N rates 0, 60, 120, 180, 240 
Corn grain yield Harvest area = 50 ft of row/plot 
Statistics ANOVA (SAS) 
 
 
Table 1. Soil samples analysis for several parameters from 
the Koch LLC urease inhibitor study in southeast South 
Dakota in 2018. 
Soil 
Depth 
OM NO3N Olsen P K pH 
inches % ppm lbs/a ----- ppm -----  
       
0-6 5.1 1 2 11 134 5.3 
6-24  2 12    
       
0-1 6.4 3 1 30 171 5.5 
1-2 4.8 2 .66 16 137 5.2 
2-3 4.3 1 .33 6 117 5.2 
3-4 4.2 1 .33 4 107 5.3 
4-5 4.2 1 .33 3 104 5.5 
5-6 4.1 1 .33 3 101 5.6 
0-6 inch: 13% sand, 48% silt, 39 % clay (silty clay loam) 
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Table 2. Influence of Agrotain Advanced and experimental 
urease inhibitor on corn ear leaf total N and grain yield in 
Southeast South Dakota in 2018. 
Treatment No. ProductA N rate Grain Yield 
  lbs/a bu/a @ 15% 
    
1 Urea only 0 141.4 d 
2 Agrotain Adv 60 187.5 a 
3 Agrotain Adv 120 186.3 ab 
4 Agrotain Adv 180 176.7 abc 
5 Agrotain Adv 240 176.3 abc 
6 ANVOL 60 178.8 abc 
7 ANVOL 120 176.8 abc 
8 ANVOL 180 184.3 abc 
9 ANVOL 240 187.1 a 
10 Urea only 60 165.2 bc 
11 Urea only 120 177.4 abc 
12 Urea only 180 172.0 abc 
13 Urea only 240 164.2 c 
    
Pr>F    
CV (%)    
LSD (.05)    
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Cover Crop and Nitrogen Rate 
Influence on Corn 
Anthony Bly*, David Karki, Sara Bauder, 
Debankur Sanyal, and Jonathan Wolthuizen 
INTRODUCTION 
Cover crop adoption is increasing.  Producers 
ask questions about the influence of cover crops 
on corn nitrogen use and current 
recommendations. Therefore, research projects 
conducted at several locations in South Dakota 
evaluated the influence of cover crops with 
varying carbon and nitrogen levels on corn 
response to applied fertilizer nitrogen. 
RESULTS AND DISCUSSION 
Corn responded to nitrogen application at 
Garretson (Figure 1), but not at Salem (Figure 
2). At the Garretson site there appears to be 
differing responses to nitrogen. The blend and 
broadleaf cover crop mixes tended to have lower 
grain yields at the 0, 40 and 80 lbs N/a rates. All 
cover crop response curves merged near the 120 
lb N/a rate.  There was no corn grain yield 
response to nitrogen at Salem (Figure 2). The 
nitrogen control grain yields for the 3 cover crop 
treatments were the lowest treatment means for 
this site, however 40 lbs N/a increased yields 
comparable with the control. Many more site 
years of research need completion with this 
project and therefore no implicit 
recommendations or conclusions are made. 
ACKNOWLEDGEMENTS 
This project partially funded by a grant through 
USGS and USDA/NRCS, SDSU Extension and 
the South Dakota Agriculture Experiment 
Station.  Thank you to Kurt Steifvater (Salem) 
for cooperating with us by providing a site, 
planting the cover crops and corn. 
 
Materials and Methods 
Item Description 
Locations Garretson, Salem, Gettysburg and Beresford 
Only Garretson and Salem reported. 
Cover crop blends Control 
 Grass Dominant (high carbon, 90% grass, 10% brdlf) 
 Broadleaf Dominant (low carbon, 90% brdlf, 10% grass) 
 Blend (carbon neutral, 50% grass, 50% brdlf) 
Cover Crop Species (all blends) oats, barley, foxtail millet, sorghum sudan, radish, turnip, pea and lentil 
Nitrogen Rates (lbs N/a) 0, 40, 80, 120, 160, 200 
                 Source SuperU (urea + agrotain + DCD) 
                 Application timing Pre-plant 
Planting Dates Garretson (May 8) Salem (May 6) 
Hybrid source Garretson (Dekalb) Salem (Pioneer) 
Plot Size 20 x 30 ft 
Replications 4 
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Dose and Timing Effects of Plant 
Growth Regulator ‘Palisade’ on 
Oats Performance 
David Karki* and Anthony Bly 
BACKGROUND 
Plant growth regulator (PGR) ‘Palisade’ (ai. 
trinexapa-ethyl 12%) marketed by Syngenta 
is labelled for small grains and (PGR) may 
help reduce lodging by shortening the plant 
height consequently increasing plant’s 
standability. Among small grains grown in SD, 
oat is considered to be more susceptible to 
lodging often causing significant difficulty 
during harvest and yield loss. Lodging can 
be generally attributed to extreme high 
winds and excess soil nitrogen.  
The Syngenta label allows small grain 
growers to apply Palisade at the rate of 10.5 
oz/a to 14.4 oz/a from Feekes growth stage 4 
(leaf sheaths lengthening) to Feekes stage 7 
(second node of the stem visible). Producers 
can also split apply the product with 
maximum limit of 14.4 oz. Previous reports 
from studies done on wheat show that lower 
rates applied at the earliest growth stage was 
enough to show significant effects, however, 
on oats, when applied at higher rates (i.e. 14 
oz/a) at earlier stage (Feekes 4 to 5) as a 
tank mix with herbicide did not show any 
effects in a study done at the SDSU NE 
                                                          
* Corresponding author; David.Karki@sdstate.edu 
Research Farm near South Shore. This result 
encouraged us to start a new study this year 
where the effects were measured in relation 
to different rates applied at different growth 
stages. As a means to study the extreme 
effect, one treatment had the rate higher than 
stated on the label.   
The goal of the study was to identify proper rate 
of the PGR that can be applied at right plant 
growth stage to prevent lodging and harvest loss.  
In 2018, we used 7.2, 10.5, 14.4, and 21 oz/a as 
PGR treatments applied at Feekes 5, 6, and 7 
growth stages. Two additional treatments 7.2 
oz/a and 10.5 oz/a were added as split 
application at growth stage Feekes 5 and 7. 
Further, we added a ‘control’ treatment which 
did not receive and PGR during the whole 
growing season. The treatments were assigned 
randomly in a block and repeated three times. 
The plots were 5’ x 30’. 
The field was planted to oat variety ‘Hayden’ on 
April 23, 2018. The soil test results showed that 
the field had about 36 lbs N and the field was 
planted to soybean the previous year. An 
additional 35 lbs of fertilizer was applied on 
April 27, 2018. We applied Palisade at different 
rates on June 4, 2018 (Feekes 5), June 8, 2018 
(Feekes 6), and June 18, 2018 (Feekes 7). The 
Feekes 7 application was more delayed than we 
anticipated because of a rain incident following 
the second application. The field was harvested 
on August 1, 2018.  
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RESULTS 
The preliminary results from 2018 trial showed 
that there were significant effects of PGR 
applied at three oat growth stages for plant 
height and grain yield. The height ranged from 
29 inches (21 oz/a at Feekes 7) to 42 inches (7.2 
oz/a at Feekes 6). Even though the tallest plants 
were observed for plots applied at Feekes 6 with 
the lowest rate, these plots were not statistically 
different from control and other plots applied 
with lower amounts at earlier stages (Table 1). 
The below table shows the detailed height and 
yield numbers observed from the trial for each 
treatment applied. The yields ranged from 90 
bu/a (21 oz/a at Feekes 5) to 116 bu/a (7.2 oz/a 
applied at Feekes 6).  
 
Table 1. Average height and yield of oat crop applied with various rates of plant growth 
regulator palisade at three different crop growth stages in 2018 growing season at SDSU SE 
Research Farm located near Beresford, SD.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Feekes Scale: F5= Leaf Sheaths Strongly Erected; F6= First node of the stem visible; F7= 
Second node visible.  
LSD (0.05): Least significant difference value for each characteristics measures. Difference of 
two values in a column that are within the LSD (0.05) value are not statistically different at 0.05 
probability level 
Crop Growth Stage 
(Feekes Scale) Rate (oz/a) Height (in) Yield (bu/a) 
Control N/A 41 109 
F5  7.2 40 102 
F5  10.5 38 94 
F5  14.4 37 109 
F5  21 36 90 
F6 7.2 42 116 
F6 10.5 40 95 
F6 14.4 38 111 
F6 21 33 98 
F7 7.2 36 110 
F7 10.5 33 102 
F7 14.4 33 107 
F7 21 29 104 
F5 and F7 7.2 36 108 
F5 and F7 10.5 30 107 
        
LSD (0.05)   4.6 12.5 
C.V.   7.5 7.2 
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CONCLUSION 
This one year data shows that applying more 
than labelled rate had significant negative effects 
on grain yield on two out of three replications. It 
will be illegal not to follow the label rates. Even 
though control plots and Feekes 5 plots which 
received lower amounts of PGR yielded as good 
as the highest yielding treatment, plants were 
significantly taller. Another important factor to 
consider from this year’s trial is we did not 
observe any lodged plots which could be due to 
proper N management and lack of significant 
storms. Higher labelled rates when applied at 
later growth stages may be ideal for attaining 
optimal yield by preventing lodging with 
significant height reduction. This trial is 
conducted in collaboration with University of 
Minnesota. After thorough analyses of data from 
both states will help us determine the proper 
effects of PGR on oats. Depending on the 
availability of resource, we plan to continue this 
trial in 2019.  
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Performance of Oats under 
Different Nitrogen Regimes when 
Grown With and Without Plant 
Growth Regulator (PGR) 
David Karki* and Anthony Bly 
 
BACKGROUND 
South Dakota (SD) is one of the major oat 
growers in the United States. Among small 
grains grown in the state, oat is considered 
to be more susceptible to lodging, often 
causing significant difficulty during harvest 
resulting in yield loss. Lodging can be 
generally attributed to excess soil nitrogen. 
Even though South Dakota State University 
recommends 1.3 as the N multiplication 
factor for reasonable oat yield goals (minus 
soil test N and legume credit), grain 
producers have been using less than the 
recommended N amounts to avoid lodging 
without compromising yield. This study is 
initiated to test if applying growth regulator 
with increased N units will produce higher 
grain yields without significant lodging. The 
objectives were two fold- 1) to evaluate 
yield response of oat at different nitrogen 
rates, and 2) to assess the effect of plant 
growth regulator on crop performance.  
 
                                                          
* Corresponding author: David/Karki@sdstate.edu 
METHODS 
The study was conducted at the SDSU 
Southeast Research Farm (SERF) near 
Beresford, SD in the 2018 growing season. 
A total of five N rates (20, 40, 60, 100 and 
140 lbs/a) were used in the study with 
additional ‘control’ treatments which did not 
receive any nitrogen, however, the pre-study 
soil test results showed that the field had 44 
lbs/a of N in the top two feet of soil. The 
field was planted to soybeans in 2017. With 
the soybean legume credit of 40 lbs/a the 
field had 84 lbs/a of available N. Therefore, 
our study treated 84 lbs/a N as ‘control’. A 
split plot design was used with N treatment 
as the main factor and growth regulator the 
split factor. All treatments were arranged in 
Randomized Complete Block (RCB) design 
with three replicates. The plot size was 15’ x 
30’.  
The field was planted to the oat variety 
‘Hayden’ on April 23, 2018 and N 
treatments were applied as urea on April 29, 
2018. The plant growth regulator ‘Palisade’ 
(ai. trinexapa-ethyl 12%, Syngenta) was 
applied on June 6, 2018 at the rate of 14 
oz/a. The plots were harvested on August 1, 
2018. At harvest, we measured height and 
lodging score (percent lodged plants per 
plot) for each plot.  
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RESULTS 
The N rate and PGR both showed significant 
effects on grain yield. The average yields 
ranged from 54.5 bu/a (40 lbs N with PGR) 
to 93.9 bu/a (0 lbs N without PGR) which 
shows that 84 lbs of N/a was enough for the 
grain yield. Additional N did not show a
positive response in terms of grain yield. 
Only PGR showed significant effects on 
plant height and lodging. We did not 
observe any lodged plants on plots applied 
with PGR (Fig 3.). Figures 1 to 3 show 
response of applied treatments on yield, 
height, and lodging.   
 
 
 
Fig 1. Average Oat Yields under Various Nitrogen levels and Plant Growth 
Regulator ‘Palisade’. 
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Fig 2. Average Oat Plant Height under Various Nitrogen levels and Plant Growth 
Regulator ‘Palisade’. 
 
Fig 3. Average Lodging of Oat Plants grown under Various Nitrogen levels and 
Plant Growth Regulator ‘Palisade’. 
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CONCLUSION 
The PGR used in this study was able to 
significantly reduce height and lodging on 
oats, however, the effects on yield was 
mixed. The pre-trial N of 84 lbs/a was 
enough for achieving the highest grain yield 
in this trial. Grain yield response for applied 
N treatments and PGR were almost identical 
except for 180 lbs/a N plots (Fig 1.). 
Generally, the yields were lower than 
expected which could be due to elevated 
stress in early growth stage caused by 
delayed planting and extremely warm 
temperatures in May. The highest yield of 
94 bu/a was achieved for ‘control’ (no 
additional N) treatment, which shows that 
even under low production weather 
conditions, 0.9 lbs N was able to produce a 
bushel of oat grain. This experiment was 
conducted in other eastern SD locations and 
pooling all data together in next few seasons 
from multiple locations will not only help us 
study location differences on yield and other 
traits but also allow us to properly determine 
the N requirement of oat crop grown for 
grain in SD.   
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HERBICIDE RESIDUAL 
EFFECTS ON COVER CROPS 
AFTER CORN SILAGE AND 
WHEAT 
Gared Shaffer*, David Karki, Anthony Bly,             
Sara Bauder, Ruth Beck, Paul Johnson,                            
and Sara Potthoff, Student Investigator 
Interest in cover crops among South Dakota 
crop growers has increased in recent years. 
Producers have realized the need for scientific 
information on residual effects of commonly 
used herbicides on cover crops for proper 
incorporation of these species into their 
cropping systems. Therefore, it is imperative 
that information about herbicide residual 
effects on cover crops is investigated in South 
Dakota. Surrounding states that include 
Minnesota, Iowa, Nebraska and Wisconsin 
have researched this topic to give their 
producers educational opportunities in 
learning how to integrate cover crops into their 
operations (Bosak 2014; Hartzler, B. and 
others 2015; Stahl 2016; Jhala and others 
2016). This research will assist producers and 
consultants to continue making wise and 
informed decisions in common South Dakota 
cropping systems. Seven research sites were 
established for the 2018 growing season. Four 
wheat stubble plots were sprayed and drilled 
with cover crops. Three corn silage plot 
locations were established with herbicide 
treatments and cover crops. This is the first of 
a two year project.  
Preliminary results are showing other 
agronomic factors are a more concerning 
factor in crop establishment after wheat and 
corn silage other than the residual herbicide 
used. Stand establishment across all treatments 
were satisfactory. Future analysis will show if 
cover crop stand establishment was 
significantly different across any treatments.   
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Exploring New Microbial Pathway 
for Nutrient Control to Increase 
Agroecosystem Sustainability 
Shin-Yi Marzano* and Michael Lehman 
 
Summary: Excess fertilizer applied to 
agriculturally important crops such as corn can 
leach into nearby waterbodies and lead to 
harmful algal blooms. To retain the excess 
fertilizer from leaching, cover crops are being 
used to retain nutrients and promote soil health. 
However, the cover crop decomposition rate is 
still unknown and the type/mixes of cover crop 
that releases nutrient at a slower rate for an even 
load on tile water upon decomposition is 
unclear. We propose to determine the effect of 
cover crop on nutrient retention/release, soil 
health and water quality. As fungal/microbial 
activities are central to cover nutrient cycling, 
transfer and decomposition, the functional genes 
associated with fungal co-denitrification, 
bacterial denitrification, the dissimilatory nitrate 
reduction to ammonium (DNRA) and anammox 
pathways will be quantified. The role of these 
activities in nitrate reduction affected by cover 
crop decomposition on soil health and tile water 
quality will help us modulate the microbiome 
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feeding into the woodchip bioreactor 
downstream to maximize the nutrient removal. 
Cover crop decomposition and microbial 
metabolic pathway analyses: In the field, we 
have collected corn roots on 6/22 to quantify the 
abundance and diversity of functional genes 
related to N cycling transformations of interest 
by quantitative polymerase chain reaction 
(qPCR). Therefore, soil DNA extraction is on 
the way. qPCR based quantification of the nrfA 
and hzo genes involved in DNRA and anammox, 
respectively, will enable the comparisons of 
gene abundance. Similarly, qPCR based 
quantification of fungal co-denitrification gene 
will be measured by P450nor genes. In the 
greenhouse experiment, we performed 
preliminary evaluation of the nutrient release 
from the decomposition of different cover crops. 
Leachates were analyzed for phosphorus by 
colorimetric method to determine nutrient levels 
comparing rye and oats. 
Progress (up to June 2018): A postdoctoral 
research associate, Dr. Suresh Damodaran, was 
hired to oversee the day-to-day activity of the 
project from September until January, but left 
because of other interest. Recently, Dr. Huma 
Saleem was hired to continue with the project. 
On October 4th, soil samples were collected 
from the tiled fields before the rye/cover crop 
planting in the SDSU Southeast Research Farm. 
Soil health was assessed by measuring short-
term mineralizable C, permanganate oxidizable 
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C (POXC), β-glucosidase enzyme activity that 
catalyzes the depolymerization of cellulose, and 
total soil protein. These soil health measures 
have been shown to reflect levels of soil nutrient 
cycling that result in retention of C and N in the 
soil and are associated with positive soil-water 
dynamics. Both the mineralizable C and POXC 
showed no significant difference in the soil 
active C between the fields chosen for pre-cover 
crop treatment and pre control treatment plots 
(Fig 1A and 1B). The other soil health indicators 
such as the β-glucosidase assay for the enzyme 
activity and total protein content also indicated 
no significant difference in the two treatment 
plots (Fig 1C and 1D). For statistical analysis 
paired t-test was performed with a P ≤0.05. 
These preliminary soil health analysis report 
indicated that there is no significant difference in 
the soil properties prior to cover crop treatment, 
which will enable us to determine the change in 
soil health due to the treatments proposed.  
Soil DNA were extracted, and bacterial diversity 
have been sequenced. Data analysis is ongoing. 
For the cover crop decomposition assay in the 
greenhouse, we have planted oats, rye or triticale 
as shown in Fig 1E on November 18. The 
termination date was December 18, performed 
based on the recommended growth stage by the 
Midwest Cover Crop Council (MCCC). 
Leachate were collected on June 6 thanks to the 
hiring of Dr. Saleem. Data showed that there is 
wide variation between the three replications but 
there is no significantly higher concentration of 
phosphorus found in the leachat of decomposing 
oats or rye compared to the negative control. 
Growers should not have concern over 
phosphorus leaching from decomposing rye or 
oats, based on our finding.  
Plan for July 1 2018 to Dec 31 2018:  
In collaboration with Dr. Peter Sexton at SDSU 
for the infield rye comparison, we will continue 
to quantify rhizospheric soil N-cycling genes. 1) 
use of cover crops (already funded to some 
extent and field work has started); 2) research on 
bioreactors (will be fully installed in the spring 
with EQIP support); 3) create a small managed 
wetland at the end of the tile line. These three 
measures would be in a series, so hopefully the 
cumulative effect is substantial.  We will 
inoculate one of the bioreactors with a fungal 
isolate that is supposed to help with co-
denitrification. We will finish the qPCR as 
described. 
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Figure 1. Soil health indicators in plots prior to cover crop treatment (RYE) and no-cover crop 
treatment (CONTROL). A) Short term mineralizable C was measured using soil burst test at 
72hours and B) Permanganate oxidizable C measured using POXC assay. C) β-glucosidase 
extracellular enzyme activity assay. D) Total glomalin measurement using autoclaved citric 
extractable soil protein. E) one week old rye planted in the green house to study the leachate 
between control and rye treated pots for nutrient retention. 
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Statistics associated with cover crop decomposition: 
> t.test(Oats,Control) 
 
 Welch Two Sample t-test 
 
data:  Oats and Control 
t = 1.2754, df = 2.0702, p-value = 0.3266 
alternative hypothesis: true difference in means is not equal to 0 
95 percent confidence interval: 
 -0.9894413  1.8626410 
sample estimates: 
mean of x mean of y  
1.2947443 0.8581445  
 
> t.test(Rye,Control) 
 
 Welch Two Sample t-test 
 
data:  Rye and Control 
t = 0.61391, df = 2.0607, p-value = 0.6002 
alternative hypothesis: true difference in means is not equal to 0 
95 percent confidence interval: 
 -1.313044  1.764699 
sample estimates: 
mean of x mean of y  
1.0839720 0.8581445  
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In Field Cover Crop Treatments comparing treatment with rye and without rye for the 
following corn rhizospheric soil microbiome focusing on DNRA and anammox abundance: 
• Control 
• Rye Cover Crop (‘Hazlet’ rye seeded at 50 lb/ac) 
 
Plot layout:   North     = control structure area 
field plot treatment 
approx. 
length    
(N-S) 
 
214 1 Rye 110  
214 2 control 110  
214 buffer-A control 55  
214 buffer-Z Rye 30  
214 buffer-B control 55  
214 3 control 110  
214 4 Rye 110  
214 buffer-C Rye 70  
214 buffer-D control 70  
214 5 control 110  
214 6 Rye 110  
     
215 buffer-E Rye 77  
215 7 Rye 140  
215 8 control 140  
215 buffer-F control 67  
215 buffer-G Rye 67  
215 9 Rye 140  
215 10 control 140  
215 buffer-H control 67  
215 buffer-I Rye 67  
215 11 Rye 140  
215 12 control 140  
 
field plot treatment 
approx. 
length    
(N-S)  
122 13 control 187  
122 14 Rye 200  
 
Samples were taken on 6/22. Soil DNA extraction is on the way. 
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Dicamba-based Herbicide 
Performance for Soybean Planted 
at Three Planting Dates 
Clay, Sharon, Graig Reicks*,                                    
and Ben Mooney 
Dicamba-tolerant soybean has changed post-
emergent broadleaf weed management.  Two of 
the many questions that producers are asking 
include 1) how does the performance of 
dicamba-based herbicide treatments compare 
with the more conventional weed control 
programs, 2) does a dicamba-based program 
provide the same control regardless of the 
soybean planting date.   
MATERIALS AND METHODS   
To try to tease out answers to these concerns, the 
dicamba-tolerant soybean variety, AG20X7, was 
planted at 160,000 seeds ac-1 in 30” wide rows 
on either May 10, May 25, or June 14, 2018 at 
the Southeast Research Farm (Beresford).  
Preemergence herbicide tank mixes were applied 
on May 10, May 25, or June 18, 2018 for each 
plant date, respectively, for early burn down and 
to provide residual weed control, especially for 
grass weeds (Table 1).  The May 10, 2018 
preemergence treatment did not contain 
glyphosate as the entire study area had just been 
tilled and there were no emerged weeds.  
Flumioxazin was not used in the May 25, 2018 
application and neither flumioxazin nor 
metribuzin was applied in the June 18, 2018 
treatment, as this treatment was delayed by rain 
and soybean had begun cracking.  Therefore, 
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these herbicides were omitted to avoid crop 
injury.  In addition, these late planted plots were 
divided so that half of the plot did not receive 
the June 18, 2018 herbicide application.   
For post-emergence treatments, all plots 
received glyphosate (for grass and nonresistant 
broadleaf weed control) and Fusilade (for grass 
and Round-up resistant volunteer corn control).  
Planting date 1 and 2 plots were treated June 18, 
and planting date 3 plots were treated July 13, 
2018.  Half the plot then received dicamba in the 
spray mix at 0.5 lb a.i. ac-1, whereas the other 
half was treated with acifluorfen (AcifinTM) at 
0.38 lb a.i. ac-1. for broadleaf control (Table 2).  
Weed biomass in between the rows was 
collected on Oct. 19, 2018 just prior to soybean 
harvest, dried at 60 C to constant weight, and 
biomass quantified.  The vast majority of the 
weeds observed in this fall sampling were 
waterhemp.  
RESULTS  
The combination of planting date and herbicide 
impacted both soybean yield and weed biomass 
(Table 3).  The highest yields were observed for 
1) the soybean planted on May 10, treated with 
the preemergence herbicide, and then treated 
with the post emergence mixture that included 
dicamba, or 2) soybean planted May 25 and 
treated with either the dicamba or acifluorfen 
based post emergence mixture.  Weeds had the 
lowest biomass in the planting date 1, when 
treated with either post-emergence herbicide 
mixture; and planting date 2 when soybean was 
treated with the post-emergence mixture that 
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contained dicamba.  The PD 2 post emergence 
treatment based on acifluorfen had 46 lb/ac of 
weed biomass, which is not great (<0.01 lb/ft2) 
but more than the 0.1 lb/ac quantified in the 
other, less weedy plots.  The third planting date 
had much lower yield and much greater weed 
biomass, regardless of treatment when compared 
with planting dates 1 and 2.  The postemergence 
herbicide program featuring acifluorfen had 
substantial yield losses (50% lower) compared 
with the dicamba-based program for this same 
time, most likely due to crop injury that is often 
reported with acifluorfen herbicide with less 
time to recover before reproductive stages start.  
It is also important to note that the plant date 3 
plots that did not receive a preemergence 
herbicide had nearly 5x as much weed biomass 
than those receiving the preemergence herbicide 
for this date.  Soybean yield for the late planting 
was at least 20% lower than the earlier planted 
treatments, and not using a preemergence 
program had 40 to 50% yield loss.  This points 
the importance of using a preemergence 
treatment to help mitigate the yield loss already 
expected by late planting. 
ACKNOWLEGEMENT  
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Table 1.  Preemergence herbicide applications at SE Farm in 2018. 
Planting 
Date(s) 
Preemerge 
treatment date 
Herbicide Treatments Rates ac-1 Date 
Applied 
Cost ac-1 
      
May 10 May 10 Valor® (flumioxazin) 2.5 oz May 10 $10.75 
  Glory® (metribuzin) 4 oz      3.58 
  Me-Too-Lachlor TM 
(metalachlor) 
1.3 pts   10.14 
      
May 25 May 25 Glory®  4 oz May 25     3.58 
  Me-Too-LachlorTM  1.3 pts          10.14 
  Roundup PowerMAX® 
(glyphosate) 
32 oz            7.85 
  AMS 1.23 lbs   
      
June 14 June 18 Me-Too-LachlorTM 1.3 pts June 18 10.14 
  Roundup PowerMAX® 32 oz           7.85 
  AMS 1.23 lbs   
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Table 2. Postemergence herbicide applications at SE Farm in 2018. 
Treatment Herbicide Treatments Rates ac-1 Dates Applied Cost ac-1 
     
With XtendiMax® (dicamba) 22 oz June 18 (PD 1&2) 
July 13 (PD 3) 
$12.25 
Dicamba Roundup PowerMAX® (glyphosate) 32 oz    7.85 
 Fusilade® DX (fluazifop-p-butyl)   6 oz     6.65 
 Duce HSOC   22.6 oz   
 Strike Zone® Drift Retardant 3.9 oz   
     
With AcifinTM 2L (acifluorfen) 24 oz June 18 (PD 1&2) 
July 13 (PD 3) 
  13.60 
Acifluorfen Roundup PowerMAX® 32 oz            7.85 
 Fusilade® DX 6 oz       6.65 
 Duce HSOC 21.1 oz   
 AMS 3.7 lbs   
 
 
 
 
 
 
 
 
Table 3.  Effect of planting date and herbicide on soybean yields and weed biomass in 2018. 
Planting 
Date 
Herbicide Postemergence 
App. Date 
(Growth Stage) 
Grain Yield Weed Biomass 
   ---bu ac-1--- ----lbs ac-1---- 
May 10 Pre + Post w/ dicamba June 18 (V3)    55.2 a† 0.1 b 
 Pre + Post w/ acifluorfen     48.7 ab 0.1 b 
     
May 25 Pre + Post w/ dicamba June 18 (V2)  51.1 a           0.1 b 
 Pre + Post w/ acifluorfen    56.3 a    46 b 
     
June 14 Pre + Post w/ dicamba July 13 (V3)   40.4 bc   395 b 
 Pre + Post w/ acifluorfen   28.6 d   277 b 
           Post w/ dicamba    33.1 cd         1762 a 
           Post w/ acifluorfen  24.6 d 1494 a 
p-value  0.01 0.01 
† Values followed by different letter in same column are significant at p<0.05 
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In-season N Application in Corn to 
Improve Fertilizer Efficiency in 
Eastern South Dakota 
 
Péter Kovács* and Jason D. Clark 
 
INTRODUCTION 
 
Corn (Zea mays L.) heavily relies on nitrogen 
fertilizer to maximize yield. The majority of the 
N taken up and utilized by the plant occurs after 
the V5-V6 growth stages. Applying N to corn 
prior to planting, while convenient, can lead to 
N loss due to spring rainfall and low early-
season corn N uptake, which can result in yield 
loss. Splitting the N application and providing 
the majority of N closer to when the corn plant 
rapidly takes up N can lead to improved 
fertilizer use efficiency. 
 
The objective of this research is to determine if 
the split N application strategy can improve corn 
yield and fertilizer use efficiency compared to 
the only pre-plant N application strategy. 
 
METHODS 
 
 A single pre-plant- and two split-N application 
timing strategies were compared in their corn 
production abilities. Pre-plant treatments 
received seven N rates ranging from 0 – 240 lbs 
N/ac rate in 40 lbs N/ac increments. For split N 
treatments, 40 lbs N/ac was applied at pre-plant 
and the remainder of the N was applied at either 
the V3 or V5 growth stage for a total applied N 
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rate that ranged from 80 to 240 lbs N/ac. Urea 
was the N source that was broadcast applied at 
each application timing. 
A Pioneer 0193AMX hybrid was planted at a 
rate of 33,500 seeds/ac on May 16th. Pre-plant N 
application occurred on the same day, while V3 
and V5 N applications were on June 6th and June 
14th, respectively. 
The center two rows were harvested on October 
29th using a Kincaid 8XP combine. Grain yield 
was adjusted to 15.5% moisture content. 
 
RESULTS 
 
Grain yield ranged from 141.6 bu/ac (0 lbs N/ac) 
to 225.6 bu/ac (200 lbs N/ac at pre-plant). 
Regression analysis indicated that the highest 
yield was achieved with 215 lbs N/ac (223 
bu/ac) by the pre-plant N application, with 191 
lbs N/ac (219 bu/ac) by the V3 split application, 
and 185 lbs N/ac (222 bu/ac) with V5 split 
application strategy (Figure 1). There were no 
yield differences between the pre-plant and split 
N application strategies in the first year of this 
study. However, applying the majority of the N 
in the early part of the growing season (V3 or 
V5 growth stages) decreased the N rate required 
to maximize grain yield by approximately 20 to 
30 lbs/ac relative to the pre-plant application 
timing. 
 
However, yields have plateaued when total N 
rate was above the 142 lbs N/ac, and 148 lbs 
N/ac rates with the pre-plant and V5 N 
application strategies, respectively, when a 
quadratic-plateau regression model was utilized. 
The frequent rain events from prior to planting 
81 
 
until early to mid-July likely contributed to these 
results. 
 
Plant nutrient uptake will also be determined 
from biomass samples that were collected at the 
end of the season. These samples are currently 
being processed and analyzed to determine the 
treatment effects on nutrient use efficiency. 
Furthermore, ear-leaf tissue samples at silking 
were also collected so, that we can assess the 
application strategies’ effect on tissue 
concentration prior to grain filling, and their 
relation to the final grain yield. 
Preliminary results presented here are based on 
one growing season only. This research will be 
continued in coming years. 
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Figure 1. Corn grain yield response to applied N at the Southeast Research Farm near Beresford, SD in 2018. Black dots 
are representing the pre-plant N application treatments, red squares are representing the V3 split N application strategy, 
while the blue triangles showing the V5 split N application observations. Color of the regression lines are same to the 
respective individual datapoints. 
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In-Season Foliar Protection 
Management Effect on Soybean 
Yield and Seed Composition in 
Eastern South Dakota - 2018 
Kelsey Bergman and Péter Kovács* 
 
INTRODUCTION 
Grain yield increased in soybean 
{Glycine max (L.) Merr.], but protein 
concentration decreased over time as newer 
varieties have been introduced (Rowntree et. al. 
2013). Soybean protein level decline over the 
years is likely due that breeding effort was lower 
on selecting for high protein levels. Healthier 
canopy during the grain filling period can 
maximize grain yield and potentially grain 
protein synthesis. 
The objective of this research was to 
compare foliar applications of fungicide and 
insecticide how it effects protein levels in 
soybean seeds in different maturity group (MG) 
varieties. 
METHODS 
In this study the soybeans were planted 
into oat (Avena sativa L.) residue at 140,000 
seeds per acre on May 17. The two varieties 
used were: GH1024X, GH2041X (maturity 
group 1.0 and 2.0, respectively). The foliar 
treatments were untreated control, fungicide 
(Miravis, and Trivapo), insecticide (Endigo), 
and combination of fungicide and insecticide 
applications. These chemicals were all applied at 
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their recommended rate when soybeans were at 
beginning pod (R3) growth stage. 
 
Biomass samples were taken from 
beginning seed fill to physiological maturity 
(R5-R8) to follow nutrient uptake and 
partitioning in the plants. 
 
Soybeans were harvested on October 
18th and yield data was recorded through a 
Kincaid 8XP plot combine; yields were adjusted 
to 13% moisture content. Seed protein and oil 
concentrations were determined by InfraTec 
Nova (FOSS Analytics, Hillerød, Denmark). 
Statistical analyses were carried out through R 
Studios software package.  
RESULTS 
Data on grain yield, grain protein and oil 
concentrations are shown in Table 1. Yield 
ranged from 82-88 Bu/A. Maturity group 2 
variety out yielded MG 1 variety by 3 Bu/A 
across the foliar treatments. Across MGs, 
fungicide treatment alone and the fungicide and 
insecticide treatments increased grain yield by 4 
Bu/A relative to the untreated control. Protein 
concentrations ranged from 34% to 35% while 
oil concentration was between 18% and 19% 
across all applications in both maturity groups. 
Grain protein concentration was also higher in 
MG2 variety compared to MG 1 averaged across 
the foliar treatments. Within the MG2 variety, 
fungicide and insecticide treatment increased the 
protein concentration by approximately 0.5% 
relative to the control treatment (Table 1). Grain 
oil concentration was higher in MG2 compared 
to MG1 variety. Oil concentration was also 
higher with fungicide treatment compared to the 
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other foliar treatments averaged across the 
maturity groups. 
 
Samples are being processed and 
analyzed for nutrient uptake and partitioning. 
These results are based on data from one 
growing season; the study will be continued for 
another year.  
ACKNOWLEDGEMENTS 
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Table 1. Maturity group (MG) and foliar protection treatment effects on grain yield, 
protein and oil concentrations near Beresford, SD in 2018. 
Foliar 
treatments 
Yield 
bu/A 
Protein 
% 
Oil 
% 
MG1    
Control 82.24 35.05 bc† 18.48 
Fungicide and 
Insecticide 
83.79 34.85  c 18.48 
Fungicide 83.61 34.70 c 18.70 
Insecticide 81.94 34.85 c 18.40 
MG2    
Control 82.15 34.98 bc 18.73 
Fungicide and 
Insecticide 
88.19 35.48 a 18.70 
Fungicide 87.82 35.18 ab 18.85 
Insecticide 84.92 34.95 bc 18.80 
† different letters indicate statistically significant differences within a column for maturity  
         group x foliar protection treatment interaction (p=0.05) 
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In-Season N and S Application 
Effect on Soybean Yield and Grain 
Composition in Eastern                    
South Dakota - 2018 
Kelsey Bergman and Péter Kovács* 
 
INTRODUCTION 
Grain yield increased in soybean 
[Glycine max (L.) Merr.], but protein 
concentration decreased over time as newer 
varieties have been introduced (Rowntree et. al. 
2013). Soybean protein level decline over the 
years is likely due that breeding effort was lower 
on selecting varieties for high protein levels. 
Environment and some cases in-season crop 
management practices influences grain protein 
levels. Such management practice is in-season 
fertilizer application which can contribute to 
protein synthesis. 
 
The objective of this research was to 
compare N and S application timing and how it 
effects protein levels in soybean seeds in 
different maturity group (MG) varieties in South 
Dakota. 
METHODS 
In the N-S study the soybeans were 
planted into oat (Avena sativa L.) residue at 
140,000 seeds per acre on May 17. The two 
varieties used were: AG11X8, AG24X7 (MG1.1 
and MG2.4, respectively). Nitrogen and S were 
applied at [10 lbs/ac S as ammonium-sulfate 
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(AMS), and total of 40 lbs/ac N from AMS and 
urea at each application timing] pre plant, four 
trifoliate leaves (V4), beginning pod (R3), and 
then at both V4 and R3. 
 
Biomass samples were taken from 
beginning seed fill to physiological maturity 
(R5-R8) to follow nutrient uptake and 
partitioning in the plants. 
 
Soybeans were harvested on October 18 
and yield data was recorded through a Kincaid 
8XP plot combine; yields were adjusted to 13% 
moisture content. Seed protein and oil 
concentrations were determined by InfraTec 
Nova protein analyzer (FOSS Analytics, 
Hillerød, Denmark). Statistical analyses were 
carried out through R Studios software package. 
RESULTS 
Data on grain yield, grain protein, and 
oil concentrations are given in Table 1. Grain 
yield did not differ among fertilizer application 
timings. However, MG1 variety out yielded 
MG2 variety across all treatments (76.5 bu/ac 
vs. 71 bu/ac) and MG1 variety had higher grain 
oil concentration across the fertilizer treatments.  
Grain oil concentration was between 18% and 
19% and protein concentration ranged from 34% 
to 35%. Across maturity groups, pre plant 
fertilizer application increased grain protein 
concentration compared to the untreated 
control. Across fertilizer application timings, 
MG2 variety had a higher grain protein 
concentration compared to the MG1 variety. 
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Samples are being processed and 
analyzed for nutrient uptake and partitioning. 
 
These results are based on data from one 
growing season; the study will be continued for 
another year. 
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Table 1. Maturity group (MG) and fertilizer application timing effects on grain yield, protein and 
oil concentrations near Beresford, SD in 2018.  
 MG 1 MG 2 
Yield 
Bu/Ac 
Protein 
% 
Oil 
% 
Yield 
Bu/Ac 
Protein 
% 
Oil 
% 
Control 77.72 34.45 18.58 71.47 35.23 18.38 
Pre 75.96 34.58 18.58 70.14 35.48 18.28 
V4 74.63 34.50 18.68 70.42 35.48 18.33 
R3 76.42 34.45 18.70 71.00 35.05 18.38 
V4+R3 77.61 34.35 18.65 72.60 35.25 18.35 
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INTRODUCTION 
 
Common leaf diseases of corn in South 
Dakota include gray leaf spot (Cercospora 
zeae maydis), common rust (Puccinia 
sorghi), southern rust (Puccinia polysora), 
anthracnose (Colletotrichum graminicola), 
eyespot (Aureobasidium zeae), and northern 
corn leaf blight (Exserohilum turcicum). 
These diseases rarely reach critical levels to 
cause economic injury in South Dakota, 
though the 2018 season had moderate 
severity but quite late in the season.  
 
Prevalence of foliar diseases may raise the 
risk for stalk rots, ear rot and lodging 
leading to potential losses. The extent of 
disease severity is a direct result of 
management style, presence of inoculum 
and optimum weather conditions for the 
pathogens to thrive. Different pathogens 
prefer different conditions, nonetheless, wet 
and humid conditions are preferred by most 
pathogens.   
 
There are several strategies for disease 
prevention and management such as crop 
rotation, and cultivar selection. However, 
when disease pressure threatens yield and 
quality, fungicides may be used to 
                                                          
* Corresponding author:Dalitso.Yabwalo@sdstate.edu 
effectively manage corn foliar diseases. 
Fortunately, the availability of resistant 
cultivars and better management have 
helped reduce disease epidemics in South 
Dakota. Since corn fungal diseases occur 
less frequently and even when they do 
occur, the intensity is very low such that the 
use of foliar fungicides seem unnecessary. 
However, it is important to be vigilant 
through disease monitoring and evaluation 
of different disease management strategies 
to keep generating information on the 
efficacy of different types of fungicides, 
both new and commercially available ones. 
Such information is critical as it can be 
applied in future disease epidemics. 
Therefore, studies reported herein were 
aimed at evaluating the efficacy of several 
experimental and commercially available 
fungicides applied at different growth stages 
to control fungal pathogens in corn. 
  
  
MATERIALS AND METHODS 
 
One corn hybrid (DKC45-65RIB) was used 
to test different products and was, therefore, 
planted at a population of 35,000 plants/acre 
at SDSU’s research farms near Volga and 
Beresford, SD (Southeast Research Farm, 
SERF). Plots were planted and harvested on 
dates shown in Table 1. All assessments 
were carried out on plants from the middle 
two rows. Products for controlling foliar 
fungal diseases were applied at varying rates 
between V5 and R2. All treatments were 
applied with a 0.125% v/v nonionic 
surfactant. 
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RESULTS AND DISCUSSION 
 
1.0 Foliar Fungicide Study (FF I)                                                                   
SERF & Volga 
 
There were no statically significant 
differences for all measured characteristics 
at Southeast Research Farm (Table 2.1). 
This is most probably due to low disease 
incidence and uneven fertilizer application 
as a result of equipment malfunction. 
However, the quantity variations may be of 
practical and economic significance on a 
large production scale. A significant 
association between stand count and stalk 
rot was detected, r = 0.30, p=0.041 and 
between yield and stand count, r = -0.29, 
p=0.042.  
 
Similar results were observed at the Volga 
Research Farm (Table 2.2). Although more 
diseases appeared, the intensity was very 
low to have an effect on yield. A correlation 
coefficient between yield and stand count 
was detected at this location as well, r = 
0.30, p=0.039. 
 
 
2.0 Foliar Fungicide Study (FF II)                                                                  
SERF & Volga 
 
Some statistically significant differences 
among treatments were observed in yield 
and eyespot at Southeast Research Farm 
(Table 3.1). Association analysis between 
yield and eyespot revealed a significant 
Pearson correlation, r = -0.30, p=0.029.  
 
Similarly, significant differences were 
observed at Volga with the untreated check 
generating lower yield and higher disease 
severity than the rest of the treatments 
(Table 3.2). In addition, a Pearson 
correlation analyses revealed that yield and 
rust were significantly associated, r = -0.44, 
p=0.0008 as well as yield and stand count, r 
= 0.41, p=0.002. 
 
 
SUMMARY 
 
Since disease severity was not high enough 
to affect yield, it appears that fungicide 
application still protected yield according to 
the observations herein. This most likely 
was due to the residual effects of the 
fungicides since diseases developed quite 
late in the season and assessments were 
done 21 days after application. As expressed 
earlier, although some of the differences 
were not statistically significant at p≤0.05, 
the economic impact on a large scale could 
be significant. 
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   Table 1. Dates for planting, plot evaluations, and harvest at study locations. 
 Date of operation by location 
Operation    SE Research Farm  Volga Research Farm 
     
Planting 5/17/2018  5/8/2018 
Harvest 10/31/2018   10/31/2018 
 
 
 
 
 
 
Table 2.1 Corn Foliar Fungicide I (FF I): The efficacy of different products for corn foliar 
disease management at Southeast Research Farm, SD  
Treatment name/Rate/Time Yield (bu/ac) 
Stalk rot 
(%)  
Eyespot 
(%)  
Stand count 
(plants/ac)  
Untreated 103.03 a 0.05 a 1.38 a 23180 a 
Delaro, 8fl oz/A@VT-R2 121.12 a 0.05 a 0.58 a 29403 a 
Delaro, 4fl oz/A@V5-V7 131.29 a 0.12 a 1.83 a 27692 a 
Trivapro (A4.1 oz/A+B10.5 oz/A),  
13.7fl oz/A@V5 146.39 a 0.18 a 1.73 a 29092 a 
Priaxor, 4fl oz/A@V5 114.73 a 0.05 a 1.13 a 29248 a 
Fortix, 4fl oz/A@V5 129.72 a 0.10 a 1.00 a 28936 a 
Stratego YLD, 2.5fl oz/A@V5 131.11 a 0.05 a 1.25 a 27847 a 
Zolera FX 3.34SC, 5fl oz/A@V5 108.99 a 0.08 a 1.55 a 24736 a 
Priaxor, 4fl oz/A@VT 134.96 a 0.00 a 0.38 a 26136 a 
Fortix, 4fl oz/A@VT 109.98 a 0.00 a 0.98 a 27381 a 
Trivapro (A4.1 oz/A+B10.5 oz/A), 
 13.7fl oz/A@VT 100.52 a 0.13 a 0.43 a 27536 a 
Zolera FX 3.34SC, 5fl oz/A@VT 131.26 a 0.10 a 0.95 a 25669 a 
Means followed by the same letter are not significantly different, p≤0.05 
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Table 2.2 Corn Foliar Fungicide I (FF I): The efficacy of different products for corn foliar 
disease management at Volga Research Farm, SD  
Treatment name/Rate/Time Yield (bu/ac) 
Stalk rot 
(%) 
Rust  
(%) 
Eyespot  
(%) 
Stand count 
(plants/ac) 
Untreated 162.66 a 0.00 a 4.80 a 3.10 a 30492 a 
Delaro, 8fl oz/A @VT-R2 176.11 a 0.00 a 1.58 ab 1.05 a 30336 a 
Delaro, 4fl oz/A @V5-V7 178.63 a 0.00 a 1.53 ab 2.73 a 33137 a 
Trivapro (A4.1 oz/A+B10.5 oz/A), 
 13.7fl oz/A @V5 186.70 a 0.00 a 1.85 ab 2.18 a 30337 a 
Priaxor, 4fl oz/A @V5 173.89 a 0.00 a 1.20 b 1.13 a 32514 a 
Fortix, 4fl oz/A @V5 165.83 a 0.05 a 1.00 b 1.95 a 29403 a 
Stratego YLD, 2.5fl oz/A @V5 189.09 a 0.00 a 3.58 ab 2.30 a 32981 a 
Zolera FX 3.34SC, 5fl oz/A @V5 172.12 a 0.00 a 2.45 ab 2.70 a 29870 a 
Priaxor, 4fl oz/A @VT 182.37 a 0.00 a 0.93 b 0.38 a 30803 a 
Fortix, 4fl oz/A @VT 164.26 a 0.00 a 1.90 ab 0.98 a 30025 a 
Trivapro (A4.1 oz/A+B10.5 oz/A), 
 13.7fl oz/A @VT 168.76 a 0.00 a 0.58 b 0.43 a 32826 a 
Zolera FX 3.34SC, 5fl oz/A @VT 203.20 a 0.00 a 0.60 b 0.78 a 30648 a 
Means followed by the same letter are not significantly different, p≤0.05 
 
 
 
 
 
 
Table 3.1. Corn Foliar Fungicide I (FF II): The efficacy of experimental and commercial 
products for corn foliar disease management applied at tasselling at Southeast 
Research Farm, SD  
Treatment name/Rate 
Yield  
(bu/ac) 
Stand count 
(plants/ac) 
Eyespot 
(%) 
Untreated Check 122.02 b 24788 a 2.84 a 
Aproach prima, 6.8fl oz/ac 125.11 b 26447 a 1.56 abc 
Delaro 325 SC, 8fl oz/ac 131.21 ab 24788 a 1.95 ab 
Trivapro (A+B), 13.7fl oz/ac 143.04 ab 23854 a 0.92 bc 
Headline AMP, 10fl oz/ac 151.51 a 26655 a 1.27 bc 
A1 150.09 a 26136 a 1.04 bc 
A2 142.56 ab 26240 a 0.59 bc 
Means followed by the same letter are not significantly different, p≤0.05 
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Table 3.2. Corn Foliar Fungicide I (FF II): The efficacy of experimental and commercial 
products for corn foliar disease management applied at tasselling at Volga 
Research Farm, SD  
 Treatment name/Rate 
Yield  
(bu/ac) 
Stand count 
(plants/ac) 
Stalk rot 
(%) 
Rust 
(%) 
Eyespot 
(%)t 
1 Untreated Check 168.98 c 30492 ab 0.73 a 3.77 a 3.82 a 
2 Aproach prima, 6.8fl oz/ac 192.63 ab 31114 ab 2.03 a 0.90 b 1.80 ab 
3 Delaro 325 SC, 8fl oz/ac 188.43 ab 32774 a 0.73 a 0.90 b 2.18 ab 
4 Trivapro (A+B), 13.7fl oz/ac 193.90 ab 31011 ab 0.00 a 0.78 b 1.02 b 
5 Headline AMP, 10fl oz/ac 191.53 ab 29040 b 0.00 a 1.03 b 1.97 ab 
6 A1 179.43 bc 29870 ab 2.76 a 1.02 b 1.35 ab 
7 A2 198.15 a 31115 ab 0.70 a 0.57 b 0.67 b 
Means followed by the same letter are not significantly different, p≤0.05 
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INTRODUCTION 
 
The most common diseases that 
sporadically occur in soybean fields in the 
state include; Septoria leaf spot or brown 
spot (Septoria glycines), Cercospora blight 
and purple seed stain (Cercospora 
kikuchii), frogeye leaf spot (Cercospora 
sojina) and downy mildew (Peronospora 
manshurica). However, there have been 
reports of increasing incidence of white 
mold, a fungal disease caused by 
Sclerotinia sclerotiorum, in some parts of 
the state. Most of these fungal diseases 
rarely cause major economic injury in 
South Dakota, except under certain 
agronomic practices such as soybean on 
soybean, narrow row spacing, and when 
weather supports early disease incidence 
and development.  
 
Soybean foliar fungal diseases flourish in 
wet and humid conditions, especially 
under closed or dense canopies. The brown 
spot causing pathogen overwinters in 
infected crop straw from which spores are 
disseminated by splashing raindrops and 
wind onto the leaves of healthy growing 
soybean plants. White mold on the other 
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hand, thrives in wet and cool conditions 
with temperature ranges of 68 to 78 ⁰F. 
Under optimal conditions, white mold can 
cause devastating yield losses of up 50% 
and cause reduced seed quality. These 
diseases can be managed by planting 
resistant cultivars and adopting good 
cultural practices. However, when disease 
severity reaches economic injury levels, 
fungicide application should be 
considered. 
 
The soybean cyst nematode (SCN), caused 
by Heterodera glycines, is still a disease of 
interest in soybean. It is one of the most 
destructive diseases of soybean in the US 
if left unchecked. The soybean cyst 
nematode is a microscopic soil worm that 
has high fecundity and can therefore 
multiply fairly quickly. The SCN 
population in the soil can increase rapidly 
such that by the yield losses are detected 
the nematode population has already 
reached proportions difficult to manage 
and bring down. Therefore, effective SCN 
management strategies ought to be adopted 
to prevent spreading the disease. Some of 
the strategies include but not limited to 
adopting agronomical practices that 
prevent spread and proliferation of the 
cysts such as cleaning soil from boots and 
equipment from infested fields, practicing 
crop rotation and planting SCN resistant 
cultivars, particularly alternating different 
sources of resistance.  
 
The results of studies presented in this 
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document were generated from field 
research plots whose purpose was to 
evaluate the efficacy of experimental 
products in comparison to existing 
fungicides/nematicides for foliar disease 
and SCN management.  
 
MATERIALS AND METHODS 
 
S17-B3 was used for the foliar fungicide 
evaluation study that was planted at Volga 
and Southeast research farm. GLXM02 
was used for SCN II study whereas two 
cultivars, GH0674X (SCN-susceptible) 
and S06-Q9 22-S1 (SCN-resistant) were 
used in the SCN demonstration study. For 
the foliar fungicide and SCN II studies, a 
randomized complete block design 
(RCBD) was used whereas an RCBD with 
a split plot arrangement was used for SCN 
demonstration owing to the presence of 
two cultivars which were considered main 
plots and treatments were designated 
subplots.  
 
All experiments were seeded at 140,000 
seeds/acre at Southeast Research Farm 
(SERF) near Beresford, Hurley and Volga 
Research farm. Initial population counts 
were done at V5 while late population 
counts were collected at physiological 
maturity (R8). Foliar disease assessment 
were done at R4. Spring and fall SCN 
counts were collected 7 days after 
emergence and at R8, respectively. 
Collected data was analyzed using a 
generalized linear mixed model (Proc 
GLIMMIX, SAS 9.4) where treatments 
were regarded fixed and reps/blocks 
random. Multiple comparisons of 
treatment means (LS-means) were 
generated using adjust = simulate 
approach, α = 0.05. Table 1 shows 
operation dates for all soybean studies. 
 
Table 1. Dates for planting, plot evaluations, and harvest at various locations. 
Activity Date of activity by location   
  
SE Research Farm Volga Research Farm Hurley  Brookings 
Planting: 
   
 
    Foliar Fungicide 5/17/2018 5/23/2018 N/A N/A 
    SCN Demo 5/17/2018 N/A N/A 5/25/2018 
    SCN II 5/17/2018 N/A 5/29/2018 5/25/2018 
Harvest: 
   
 
    Foliar Fungicide N/A 10/15/2018 
 
 
    SCN Demo  N/A 
  
10/16/2018 
    SCN II N/A   10/23/2018 10/16/2018 
 
RESULTS AND DISCUSSION 
1.0 Foliar Fungicide Trial                                                                          SERF & Volga 
The efficacy of several commercially available fungicides for foliar fungal disease 
management were evaluated. As disease pressure was low at Volga, there were no 
statistically significant differences for disease severity (Table 1.1). However, treatment 
effect for yield was statistically significant suggesting that a residual effect of the 
fungicides still had an impact on late season disease severity after the data was 
collected. The trial planted at SERF was lost to flooding. 
Table 1.1 Foliar Fungicide Study: Means for yield, test weight, brown spot and 
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cercospora leaf spot following application of fungicides at R3 at Volga, SD for the 
2018 season. 
Treatment/Rate/Timing 
Yield  
(bu/ac) 
Brown 
spot  
(%) 
Cercospora  
(%) 
UNTREATED 52.06 ab 0.30 a 0.83 a 
DELARO, 8fl oz/A@R3 54.77 ab 0.08 a 1.55 a 
Stratego YLD, 4fl oz/A@R3 62.64 a 0.50 a 1.30 a 
Priaxor, 8fl oz/A@R3 58.73 ab 0.45 a 1.80 a 
Fortix, 4fl oz/A@R3 56.44 ab 0.33 a 1.43 a 
Sonata, 1qt/A@R3 53.85 ab 0.08 a 1.73 a 
Cuproxat, 3.9pt/A@R3 48.17 b 0.40 a 1.00 a 
Domark 230ME, 4fl oz/A@R3 50.94 ab 0.28 a 1.68 a 
Trivapro (A4.1 oz/A+B10.5 oz/A),  
10fl oz/A@R3 57.57 ab 0.13 a 1.28 a 
Zolera FX 3.34SC, 5fl oz/A@R3 50.74 ab 0.43 a 1.28 a 
DELARO, 8fl oz/A@R3 59.96 ab 0.15 a 1.13 a 
Means followed by the same letter are not significantly different, α=0.05 
 
 
 
2.0 Soybean Cyst Nematode Demonstration                                        Hurley & SERF 
 
Two cultivars, GH0674X and SO6Q9 were treated with several seed treatment 
products. This study was planted at SERF which was also lost to flooding and at a 
grower’s location about 15 miles north of Brookings municipality. SO6Q9 is resistant to 
SCN resistance which probably explains higher fall population and yield, in general 
compared with GH0674X (Table 2.1). On average, plots treated with Clariva ELITE 
Beans produced higher yields. 
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Table 2.1. Soybean Cysts Nematode (SCN) Demonstration: Means for fall and spring 
SCN numbers, yield, early and final stand counts associated with various seed 
treatments at Brookings, SD for 2018.  
Cultivar Treatment 
Yield 
 (bu/A) 
Spring 
SCN  
Numbers 
Fall 
SCN  
Numbers 
Spring 
stand 
count 
(plants/ac) 
Fall 
stand 
count 
(plants/ac) 
GH0674X Untreated Check 22.17 c 900 a 2100 b 101292 ab 93123 ab 
GH0674X 
CruiserMaxx Beans  
Vibrance 27.31 bc 738 ab 3188 ab 87677 ab 92578 ab 
GH0674X 
Avicta Complete,  
Beans 500+Vibrance 30.69 abc 888 ab 5525 ab 93668 ab 98569 ab 
GH0674X Clariva ELITE Beans 38.63 ab 1150 ab 2750 b 87677 ab 78964 ab 
GH0674X Illevo 36.84 ab 550 ab 7338 a 90400 ab 72429 b 
GH0674X Mycorrhizae 36.00 ab 925 ab 2763 b 78419 b 82231 ab 
SO6Q9 Untreated Check 39.96 ab 400 ab 4050 ab 89856 ab 78420 ab 
SO6Q9 
CruiserMaxx Beans  
Vibrance 33.85 abc 838 ab 3213 ab 106738 ab 112183 a 
SO6Q9 
Avicta Complete,  
Beans 500+Vibrance 38.72 ab 213 ab 2688 b 121986 a 111094 a 
SO6Q9 Clariva ELITE Beans 42.90 a 1413 b 2413 b 94212 ab 70795 b 
SO6Q9 Illevo 36.80 ab 1000 b 1563 b 102381 ab 96935 ab 
SO6Q9 Mycorrhizae 38.76 ab 1963 b 1975 b 123075 a 107826 ab 
Means followed by the same letter are not significantly different, α=0.05 
 
 
3.0 Soybean Cyst Nematode II                                             Brookings & SERF 
 
This study also evaluated the efficacy of four products for SCN management. The study 
was maintained at two growers’ farms north of Brookings and at Hurley. 
 
There were no significant differences in all measured characteristics at the Brookings 
location (Table 3.1). However, there was a lot of dead plants at this location as a result 
of standing water which may have affected yield. Results from Hurley also showed no 
significant differences (Table 3.2).  
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Table 3.1. Soybean Cysts Nematode (SCN) II: Yield, spring and fall SCN counts, early 
and final stand counts associated with various seed treatments at Brookings 
location, SD for 2018.  
Treatment Rate Unit 
Yield 
 (bu/A) 
Spring 
SCN  
Numbers 
Fall 
SCN  
Numbers 
Spring 
stand 
count 
(plants/ac) 
Fall 
stand 
count 
(plants/ac) 
 Intego suite 3.37 fl oz/cwt 29.67 a 1492 a 1967 a 110731 a 85680 a 
 Intego suite 3.37 fl oz/cwt 38.04 a 2942 a 4267 a 92216 a 92941 a 
 Aveo ez (minimum  
61 bcfu/ml) 0.2 fl oz/cwt 
           Cruisermaxx  
Vibrance 3.22 fl oz/cwt 33.86 a 1242 a 5492 a 108916 a 95120 a 
 Clariva pn  
(usa 10 bcfu/ml) 1 fl oz/cwt 
           Acceleron dx-109 0.8 fl oz/cwt 47.78 a 1858 a 3058 a 82413 a 94031 a 
 Acceleron dx-309 0.4 fl oz/cwt 
           Acceleron dx-612 0.24 fl oz/cwt 
           Poncho votivo 2.04 fl oz/cwt 
           Means followed by the same letter are not significantly different, α=0.05. 
  
 
 
Table 3.2. Soybean Cysts Nematode (SCN) II: Yield, spring and fall SCN counts, early 
and final stand counts associated with various seed treatments at Hurley, SD for 2018. 
Treatment Rate Unit 
Yield 
 (bu/A) 
Spring 
SCN  
Numbers 
Fall 
SCN  
Numbers 
Spring 
stand 
count 
(plants/ac) 
Fall 
stand 
count 
(plants/ac) 
Intego suite 3.37 FL OZ/Cwt 43.94 a 833 a 467 a 148851 a 163374 a 
Intego suite 3.37 FL OZ/Cwt 41.86 a 500 a 275 a 146673 a 159380 a 
Aveo ez (minimum  
61 bcfu/ml) 0.2 FL OZ/Cwt 
          Cruisermaxx  
vibrance 3.22 FL OZ/Cwt 43.30 a 500 a 308 a 148488 a 168093 a 
Clariva pn  
(usa 10 bcfu/ml) 1 FL OZ/Cwt 
          Acceleron dx-109 0.8 FL OZ/Cwt 42.79 a 650 a 692 a 140501 a 155023 a 
Acceleron dx-309 0.4 FL OZ/Cwt 
          Acceleron dx-612 0.24 FL OZ/Cwt 
          Poncho votivo 2.04 FL OZ/Cwt 
           Means followed by the same letter are not significantly different, α=0.05. 
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SUMMARY 
Low disease prevalence at the testing locations were the reason no significant 
differences could not be detected for the most part. However, some the differences 
have practical significance. For SCN, there were no significant correlations between 
SCN numbers and yield in both studies and locations. However, at Hurley there was a 
30% overall reduction in SCN population between the spring and fall numbers. Each 
treatment caused a reduction in number of SCN from spring to fall.  
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SDSU Oat Breeding 
Melanie Caffe-Treml* and Nick Hall 
Close to 300,000 acres of oats are grown in 
South Dakota annually. Including oats in a corn-
soybean rotation helps in managing pests 
(insects, fungal pathogens, weeds ...) and 
improves soil health. Most oat fields in South 
Dakota are harvested for forage and 
approximately a third of the planted acres in the 
state are harvested for grain production. Most of 
the grain produced is typically used for animal 
feed, however, in recent years, there has been a 
growing interest from the food industry to 
purchase more oats produced in the region.  
Farm profitability depends on the productivity 
and marketability of the crop produced. It is 
therefore important that farmers have access to 
improved oat varieties so that their operation can 
benefit from a more diversified crop rotation 
while maintaining farm profitability. The goal of 
SDSU oat breeding program is to develop new 
oat varieties with improved agronomic 
characteristics and enhanced end-use quality.  
SDSU oat breeding program uses the Southeast 
Research Farm (SERF) as one of its multiple 
testing locations to ensure that new varieties 
developed by the breeding program are adapted 
to the broad range of environmental conditions 
encountered in the state. In 2018, close to 1400 
test plots were seeded at SERF.  
We evaluated materials at various stages, from 
early generations to advanced breeding lines. 
Regional nurseries were also grown at SERF, it 
included the Uniform Early Oat Performance 
Nursery (UEOPN), the Uniform Mid-Season 
Oat Performance Nursery (UMOPN), and the 
Mid-Western Cooperative Nursery.  
Data collected on each test plot included heading 
date, crown rust severity, plant height, lodging 
severity, grain yield, and test weight. Milling 
and nutritional quality evaluations were also 
collected on harvested samples. The data is used 
to select lines with improved agronomic 
performance and improved milling and 
nutritional quality.  
For the first year at SERF, we conducted a 
forage yield trial to evaluate the forage potential 
of promising breeding lines. Lines with 
improved agronomic characteristics and with 
improved forage potential will be advanced for 
additional testing. 
SDSU advanced breeding lines were evaluated 
in the UMOPN along with breeding lines from 
other regional oat breeding programs. The 
agronomic performance of SDSU breeding lines 
is presented in Table 1 and their milling quality 
is presented in Table 2. 
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Table 1. Agronomic performance of SDSU breeding lines in the 2018 Uniform Mid-season Oat 
Performance Nursery (UMOPN) at SERF and other South Dakota locations. 
 SERF  Average§ 
Entry 
Grain 
yield 
Crown rust 
severity 
 Grain 
yield Test weight Heading Height 
bu/acre %   bu/acre lb/bu Julian date Inches 
SD152037 122.5 0  159.5 34.8 175.5 40 
SD150081 137.0 23  156.7 35.7 173.2 41 
SD150015 127.7 3  149.3 37.7 173.7 38 
OT3087 106.3 3  147.0 34.1 175.7 40 
SD141133 123.4 8  145.1 37.0 175.5 42 
WIX10162-7 120.2 0  145.0 35.1 174.2 38 
SD150270 112.8 18  142.0 36.8 174.0 43 
MNBT1021-1 114.3 0  139.3 35.2 170.8 39 
WIX10522-1 109.2 0  138.1 36.6 174.3 36 
ND131780 105.7 0  136.1 34.3 174.5 46 
ND131603 97.4 0  135.7 32.2 173.5 43 
OT3085 91.3 10  135.0 34.6 178.8 44 
ND121207 92.4 28  134.7 34.2 174.8 46 
SD140741 109.3 5  133.7 36.2 173.3 43 
SD140327 90.4 12  132.3 39.0 173.3 41 
WIX10169-5 97.8 10  131.5 36.3 173.2 36 
OT2114 67.3 25  131.0 25.8 184.8 42 
WIX10045-12 107.4 3  130.7 33.0 172.2 38 
IL12-9020 92.9 35  129.7 36.9 170.8 37 
OT3094 74.3 8  126.5 36.1 172.3 38 
ND121901 86.9 30  124.8 36.3 173.7 41 
ND130237 77.3 13  124.4 35.5 174.0 45 
IL13-6046 89.8 15  123.5 36.7 168.8 32 
OT7086 55.5 33  122.7 31.8 177.0 38 
ND130202 90.2 0  122.7 35.0 173.7 40 
IL10-9872 91.1 0  121.8 36.4 169.7 34 
Leggett  61.7 0  121.1 31.2 175.2 39 
Newburg  70.0 43  120.9 34.7 173.8 45 
OT3089 59.5 28  117.3 32.0 176.2 41 
WIX10495-5 76.8 13  115.8 34.5 167.8 34 
IL13-6066 96.9 25  113.9 35.6 168.0 31 
OGLE  59.2 27  110.9 33.1 170.8 37 
HA07-02X22-3 43.6 63  109.0 29.1 179.3 37 
CLINTLAND64 59.1 30  106.0 33.5 172.5 43 
HA07-02X01-2 29.5 38  105.5 25.9 181.5 36 
GOPHER 49.1 43   97.7 33.4 173.2 43 
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 SERF  Average§ 
Entry 
Grain 
yield 
Crown rust 
severity 
 Grain 
yield Test weight Heading Height 
bu/acre %   bu/acre lb/bu Julian date Inches 
Mean 88.8   128.7 34.3 173.9 40 
CV 7.8   7.3 3.0 0.5 4 
LSD 14.1     10.8 1.2 0.9 2 
§: Averages over 3 locations (Volga, Northeast Research Farm and Southeast Research Farm). 
 
As in previous years, crown rust infection was severe on oat plots at SERF with a severity ranging from 0 
for resistant breeding lines to 63% for the susceptible line HA07-02X22-3). Crown rust can severely 
reduce grain yield, test weight, and grain quality on susceptible cultivars.  
SDSU experimental breeding lines SD150081, SD150015, and SD150270 exhibited excellent grain yield 
and test weight (Fig. 1). SD150081 and SD150270 had a high proportion of plump kernels with overall 
acceptable milling quality (Fig. 2). Those lines will be evaluated at additional locations next year. 
 
Table 2. Average milling and nutritional quality of lines evaluated in the 2018 Uniform Mid-season 
Oat Performance Nursery (UMOPN) at three South Dakota locations. 
Entry 
Thousand 
kernels 
weight (g) 
Plump 
kernels 
(%) 
Groat (%) Protein (%) 
Beta-
glucan 
(%) 
Oil (%) 
CLINTLAND64 30.4 23.5 64.9 15.8 4.5 4.7 
GOPHER  32.0 17.8 65.0 16.0 4.7 4.8 
HA07-02X01-2 27.8 49.2 55.3 13.5 4.4 4.7 
HA07-02X22-3 27.1 42.7 54.8 14.2 5.1 6.8 
IL10-9872 32.3 53.8 70.3 17.4 4.4 3.6 
IL12-9020 32.4 19.5 69.0 14.4 4.3 3.7 
IL13-6046 33.8 55.1 69.7 14.8 4.4 4.2 
IL13-6066 30.9 52.6 69.7 15.9 4.6 4.4 
Leggett 36.9 63.3 66.9 16.4 4.4 4.2 
MNBT1021-1 36.5 63.9 68.8 14.8 4.0 4.8 
ND121207 33.6 45.5 69.6 13.6 5.0 5.9 
ND121901 35.5 63.6 66.9 16.9 5.6 5.2 
ND130202 36.4 64.3 68.9 15.4 4.3 4.1 
ND130237 37.6 52.4 70.3 15.2 4.8 5.0 
ND131603 35.0 76.8 62.6 14.7 4.0 4.0 
ND131780 34.3 65.6 70.1 15.4 4.7 5.8 
Newburg  34.8 41.1 69.4 14.0 4.9 5.3 
OGLE  33.1 45.2 67.6 15.1 4.5 4.1 
Table 1 Continued 
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Entry 
Thousand 
kernels 
weight (g) 
Plump 
kernels 
(%) 
Groat (%) Protein (%) 
Beta-
glucan 
(%) 
Oil (%) 
OT2114 39.5 74.4 53.5 14.6 3.8 3.8 
OT3085 38.6 57.3 68.7 14.5 4.9 3.6 
OT3087 39.5 77.8 69.9 14.1 4.9 4.3 
OT3089 34.5 33.7 66.2 15.2 4.8 4.6 
OT3094 35.8 60.6 69.2 14.0 4.8 4.0 
OT7086 36.9 49.2 65.9 14.1 4.0 3.3 
SD140327 34.7 72.5 69.0 14.7 4.1 4.3 
SD140741 35.1 42.9 67.1 15.7 4.6 4.0 
SD141133 27.4 44.7 67.1 14.8 4.2 4.5 
SD150015 30.5 34.2 66.4 14.4 4.2 4.1 
SD150081 36.4 67.2 70.8 13.8 4.3 4.4 
SD150270 32.7 65.0 67.8 15.7 4.5 5.1 
SD152037 30.8 15.6 68.1 13.3 4.6 5.1 
WIX10045-12 33.3 39.0 65.5 16.8 4.5 5.6 
WIX10162-7 34.7 68.4 67.7 15.5 4.1 3.6 
WIX10169-5 31.2 33.3 67.3 15.5 4.5 5.3 
WIX10495-5 34.6 47.4 64.7 16.7 5.1 5.0 
WIX10522-1 36.5 62.3 66.7 15.5 4.3 3.4 
Mean 34.0 51.2 66.7 15.1 4.5 4.5 
CV 5.8 18.5 4.1 4.5 5.3 5.9 
LSD 3.2 15.4 4.5 1.1 0.4 0.4 
 
In 2018, experimental line SD120419 was released as Warrior. It is a white hulled oat line with medium 
maturity derived from the cross SD041405/SD060130. Warrior demonstrates excellent lodging resistance 
with a plant height about 2 inches taller than Horsepower. Warrior exhibits high yield potential with test 
weight similar to Horsepower, Deon, and Saddle. It is resistant to crown rust, moderately resistant to 
smut, and moderately susceptible to BYDV. Grain quality of Warrior is acceptable for the food market. 
Warrior is well adapted to the eastern part of the state and because it is resistant to crown rust, a fungicide 
application will not be necessary on Warrior. 
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Project 1.  (Long-term Rotation and 
Tillage Plots/ Field 302) 
 
Title. Investigating the Impacts of Crop 
Diversification and Cover Crops Under 
Different Tillage Systems on Soil Health, 
Moisture Dynamics and Farm Profitability 
in South Dakota.  
 
Project personnel: Sandeep Kumar (PI), 
Jasdeep Singh (PhD candidate), Tong 
Wang, and Peter Sexton.  
 
Experiment design and treatments. The 
experimental site is located at the SDSU 
Southeast Research Farm near Beresford, 
South Dakota. The experiment was 
initiated in 1991 to assess the impact of 
different tillage systems and crop rotations 
on the long term production and 
economics of cropping systems. The 
experimental site has 80 plots distributed 
randomly in a complete block design. 
                                                        
* Corresponding author: Sandeep.Kumar@sdstate.edu 
Each plot has a width of 20 m and a length 
of 100 m. The experimental plots were 
designed to be large so that field 
operations could be carried out using 
commercial sized farm equipment. The 
experiment had three different tillage 
systems which were no till (NT), 
conventional till (CT), and strip till (ST). 
ST system had only a two-year crop 
rotation; corn (Zea mays L.) – soybean 
(Glycine max. L.). In the fall of every year 
after harvest, residues of corn and soybean 
were disked and chiseled in all of the 
conventionally tilled plots. The ST plots 
were excluded from this study because it 
had only one rotation system. Both NT 
and CT had three rotation systems, which 
were a two-year rotation of corn-soybean, 
a three-year rotation of corn-soybean-
wheat (Triticum aestivum L.), and a four-
year rotation of corn-soybean-wheat-oat 
(Avena sativa). In our study, we are also 
interested in Cover Crop (CC) treatments. 
It has been introduced in this site in Fall of 
2013 where each plot is further split into 
CC and no cover crop (NC). Winter rye is 
sown after corn harvest and blends of 
legumes and brassica spp. after small 
grains harvest in every rotation. Spraying 
is done before soybean planting to kill 
winter rye and frost killed blends. 
 
1. Measuring Hydrological Properties. 
Influence of long-term soil 
management and crop rotation systems 
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with and without cover crops on 
hydrological and physical properties of 
soil. 
 
Computed tomography (CT) scanning 
is increasingly used as a non-
destructive imaging technique for the 
high-resolution characterization and 
quantification of soil physical 
properties. For that, we collected soil 
cores in month of July and October 
after soybean planting and harvesting, 
respectively. These cores were also 
used to calculate bulk density, 
hydraulic conductivity, field capacity 
and pore size distribution (PSD). Soil 
water retention (SWR) was analyzed 
by tension and pressure plated 
extractors method as explained in 
Klute and Dirksen (1986). Beside 
this, water infiltration was also 
performed by double ring 
infiltrometer method in late October 
to validate results of CT scanning.  
  
 
2. Measuring Green House Gas 
Emissions: The greenhouse gases 
were measured from plots with 2-yr 
and 4-yr rotation managed with NT. 
The CC treatments were also included 
in this study. The objective was to 
understand greenhouse gas potential 
when CC residues incorporated into 
soil. The samples were only collected 
from vegetation season of soybean. 
 
3. Moisture and Temperature 
Dynamics: Our research group also 
measured the soil water and 
temperature dynamics during the 
growing season of soybean. The plots 
selected are managed with NT and 
CC treatments. We installed the 
sensors at different depths up to 60 
cm. Soil moisture, water retention 
rods and temperature sensors were 
installed in PVC pipes protected with 
watchdogs. The objective of the study 
was to understand soil water 
improvements with use of cover crops 
in NT and corn/soybean and 
corn/soybean/oats/winter wheat 
rotation. 
 
4. Economic Analysis: The objective of 
this 5-yr study (2014 to 2018) was to 
determine profitability of cropping 
systems featuring three crop rotations: 
(corn-soybean), (corn-soybean-oats), 
and (corn-soybean-oats-winter 
wheat); two tillage systems: NT and 
CT, with and without cover crop 
treatments. Annual enterprise budgets 
were assembled based on field data 
(seeds, fertilizer, pesticides, 
machinery operations, and crop yield) 
collected over the 5-yr period of the 
study. Machinery operations costs, 
charges of fertilizer application, as 
well as pre and post harvesting 
charges, were determined for each 
rotation within each tillage system, 
using average North Dakota custom 
rates for the 6-yr period [Haugen, 
2016].  
 
 
Project deliverables/products:  
 
• Poster and oral presentations at 
SSSA 2019 conference by graduate 
student (Jasdeep Singh). 
 
o Singh J., S. Kumar, and P. 
Sexton (2019) Inclusion of 
Winter Cover Crops in Long-
Term Rotation and Tillage 
Systems: Effect on Soil 
Biochemical Properties. Poster 
and Oral Presentation at the 
International Annual SSSA 
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Meeting in San Diego, CL, 
January 06-09, 2019. 
 
o Singh J., T. Wang, S. Kumar, 
J. Davis and P. Sexton (2019) 
Economics of Cropping 
Systems Featuring Cover 
Crops, Diversified Crop 
Rotations and No-till. Poster 
and Oral Presentation at the 
International Annual SSSA 
Meeting in San Diego, CL, 
January 06-09, 2019. (Note: 
This presentation is selected 
as Best Presentation in Soil 
Education and Outreach 
Division).  
 
 
********************************** 
 
Project 2. (Manure Plots/ Field 103) 
 
Title. Response of manure and inorganic 
fertilizer applications on soil properties.  
 
Project personnel: Sandeep Kumar (PI), 
Asmita Gautam (MS student) 
 
Summary. The experimental site for 
SDSU soil fertility project is located at the 
SDSU Southeast Research Farm near 
Beresford, South Dakota. The experiment 
was established in 2003 to assess the 
influences of beef manure and inorganic 
fertilizer on the long term corn (Zea mays 
L.) – soybean (Glycine max. L.) till 2018, 
spring wheat(Triticum aestivum) rotation. 
The experimental site has 24 plots with 4.6 
to 20 m dimensions into complete 
randomized block design. Study 
treatments included: three manure (beef 
manure) [P-based recommended manure 
application rate (P), N-based 
recommended manure application rate (N), 
nitrogen-based double of recommended 
manure application rate (2N)], two 
fertilizers [recommended fertilizer (F) and 
high fertilizer (HF)], and a control (CK) 
with no manure no fertilizer application]. 
The manure was applied in the spring in a 
manual application and incorporated by 
disk at 6-cm deep for 1 to 3 days before 
planting at either site. Manure of the study 
was analyzed by South Dakota 
Agricultural Laboratories. Fertilizer 
treatments for 185 kg ha-1 yield goal for 
corn was used for both the sites; however, 
no nutrient recommendation of fertilizer 
for soybean was used. 
 
Task 1. Measurement of Soil Quality 
Indicators. 
 
Soil samples were extracted from 
0-10, 10-20, 20-30 and 30-40 cm depths in 
4 replicates and mixed together to make a 
composite sample for each plot in 2018 to 
analyze selected soil quality indicators. 
Composited soil samples were labeled, 
sealed in plastic zip-lock bags, and 
transported to the laboratory. Every year, 
after bringing the soil samples to the 
laboratory, all of them were air dried, 
ground, and sieved to pass a 2-mm sieve. 
Wet aggregate stability of the soil for the 
0-20 cm depths was measured using the 
procedure of Kemper and Rosenau (1986). 
The pH of the soil is a measure of the 
concentration of the hydrogen ion (H+) 
concentrations. Soil pH was determined 
using a suspension sample with soil (air-
dried) to the water (soil: water) ratio of 1:1 
procedure, and measured with an Orion 
star pH and EC meter. Electrical 
conductivity (EC) was measured with 1:2 
of soil: water ratio using electronic pH and 
EC meter. The method outlined by 
Stetson, Osborne, et al. (2012) was used to 
determine carbon (C) and nitrogen (N) 
concentrations after removing visible crop 
residues and sieved through a 0.5 mm. 
Total C (TC) and nitrogen (TN) were 
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analyzed by combustion using a Tru-Spec-
CHN analyzer (LECO Corporation, St. 
Joseph, MI). Soil inorganic carbon (SIC) 
was measured using 1M 10 ml of HCI 
addition to the one gram of the 0.5 mm 
sieved soil samples. The loss of the weight 
from the initial weight of the total was 
given as SIC. Soil organic carbon (SOC) 
was calculated by subtracting SIC from 
TC and expressed in g kg-1.  
 
Task 2. Measuring Soil Hydrological 
Properties.  
 
The impact of long-term manure 
and inorganic fertilizer application on 
selected soil physical and hydrological 
properties. (Bulk Density, soil penetration 
resistance, soil water retention).  
 
Task 3. Measurements of Soil Nutrients 
and crop yield.  
 
The impact of manure and 
inorganic fertilizer applications on soil 
nutrients and crop yield. Soil samples at 
depths of 0 to 15 cm and 15 to 60 cm, 
were taken at the beginning of the 
experiment before manure application and 
mineral fertilization year by using manual 
hand augers and soil data were used to 
calculate amount of manure rates. On the 
other hand, soil samples from 2003 to 
2018, were collected in the fall after 
harvesting of the crop from both long-term 
sites and year by using push prop truck 
from 0 to 15 cm and 15 to 60 cm soil 
depth. Disturbed soil samples were 
extorted from three replications of each 
plot from 0 to 15 cm and 15 to 60 cm 
depths and mixed together to make a 
composite sample for the respective depth. 
Soil samples were carried in plastic zip-
lock bags, labeled, transported to the lab, 
and stored for analysis. Soil was air dried, 
mechanically grinded, and sieved through 
2-mm sieve to analyze and also stored at 4 
°C. The long-term plots were next to each 
other for each site, and hence, had similar 
soil and slope characteristics. Soil analysis 
was performed to determine N, P, K, Soil 
organic matter (SOM), Sulfur, Zinc, pH, 
Salts and Texture. The pH of the soil is a 
measure of the concentration of the 
hydrogen ion H+. The most favorable pH 
range is generally considered to lie 
between 6.0 and 7.5. If the pH is above 
8.5, an alkali condition is often indicated. 
Soil pH was determined through a 
suspension sample with a soil (air-dried) 
to water (soil: water) ratio of 1:1 
procedure and measured with a pH meter. 
Available phosphorus in soil was 
determined by extracting samples with 0.5 
M NaHCO3, and determining using Olsen 
method (Olsen et al., 1954). Total N in soil 
was determined by Kjeldahl digestion–
distillation method (Bremner and 
Mulvaney, 1982). Available potassium is 
displaced from exchange sites by 1N (pH 
7.0) NH4OAc and the concentration of K 
measured by flame emission on the A.A. 
spectrophotometer. This procedure is 
designed to determine soluble sulfate-
sulfur plus a fraction of the absorbed 
sulfate. The phosphate ions displace the 
adsorbed sulfate and the calcium ions 
depress the extraction of soil organic 
matter; thus reducing contamination from 
extractable organic sulfur. The basis for 
the use of DTPA extraction is the amount 
of Zn extracted from the soil during the 
specified extraction time by the chelating 
agent. The pH of 7.3 and 0.01 M CaCl2 
will minimize the dissolution of CaCO3 
from calcareous soils.  Soluble salts are 
most commonly detected by measuring the 
soil solution’s ability to conduct an 
electrical current, referred to as electrical 
conductivity (EC). The higher the 
conductivity (measured in mmhos/cm), the 
higher the salt content of the soil. Once a 
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salt problem is identified with this 
procedure, a more detailed analysis is 
done. Saturation extract method was used. 
The indicator of a problem is a 
conductivity 2.5 mmhos/cm or above with 
the 1:1 soil to water method. Hydrometer 
method was used to determine soil 
particular distribution (Texture). Soil 
organic matter (SOM) was determined by 
using loss on ignition method (Davies 
1974).  
 
 
Project deliverables/products. 
 
• Poster presentation at SSSA 
conference by graduate student 
(Asmita Gautam). 
 
o Gautam A., J. Guzman, S. 
Kumar, P. Kovacs and P. 
Sexton. (2019). Long-Term 
Impacts of Manure Application 
and Inorganic Fertilization on 
Soil Health in South Dakota. 
Poster Presentation at the SSSA 
International Annual Meeting-
2019, Jan. 6-9, San Diego, CL. 
 
******************************* 
 
Project 3. (Grazing Cover Crops/Beresford 
site) 
 
1. Title. Impact of Integrated Crop 
Livestock production system on crop 
yields. 
 
Project personnel: Sandeep Kumar (PI), 
Thandiwe Nleya, Teerath Singh Rai 
 
Summary: Specialized farming has 
overtaken the traditional agricultural 
practices. The benefits include cheaper 
food and more access to once expensive 
food items. But, along with that new 
problems have surfaced. The current 
farming practices have led to repeated 
cultivation of few crop species, usage of 
similar agrochemicals over time, more 
pollutants are being released into 
environment, gradual loss of biodiversity 
and shrinking grasslands. A lot of research 
activities have been initiated towards 
studying the impact of cover crops and well 
managed grazing practices towards soil 
properties. Similarly, the goal of the current 
research is to study the impact of integrated 
crop livestock systems on the crop yields. 
The experimental site for the integrated 
crop livestock production system project is 
situated at the SDSU Southeast Research 
Farm located near Beresford, South Dakota. 
The crop rotation consists of oat – corn – 
soybean. After harvesting the oat, cover 
crop mixtures are sown to in the fall. These 
cover crops provide ample organic matter 
to the soil, prevent nutrient leaching and 
erosion, improve soil structure and provide 
forage for grazing the cattle. In ungrazed 
plots, cover crops act as direct addition of 
C to the soil. Whereas, in grazed plots 
organic matter is added in the form of 
manure. Nutrient partitioning in corn and 
soybean, at different growth stages, 
between grazed and ungrazed treatments 
would be assist in studying the alterations 
in nutrient uptake of the crops as affected 
by cover crops and grazing. 
 
2. Title. Soil Hydrological Properties and 
Greenhouse Gas Fluxes as Influenced by 
Integrated Crop-Livestock System 
 
Project personnel: Sandeep Kumar (PI), 
Jashanjeet Kaur Dhaliwal (PhD student) 
 
Summary: 
Cover crop and grazing management can 
enhance soil health if used properly. Cover 
crops alter the microbial food web, and soil 
microclimatic parameters by supplying 
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more food energy for microbial activities 
and enhancing the quantity of 
microorganisms. We hypothesize that ICL 
system under no-tillage system will alter 
the microbial living environmental 
condition and soil quality by adding crop 
residue and organic matter on the soil 
surface which are helpful in influencing 
soil physical and hydrological properties 
and greenhouse gas fluxes. There will be 4 
study objectives those will be completed in 
3-year project duration. 
 
Task 1. Soil Surface GHG Fluxes. To 
assess the impacts of grazing and cover 
crops under ICL system on GHG fluxes.  
a. Data need to be collected from 2016 
through 2018-2021. This will 
complete 2 and 3-yr rotations. 
b. Model GHG fluxes under ICL 
system using the DAYCENT 
model. 
 
Task 2. Soil Aggregation Analysis. 
c. MWD, aggregate sizes. WSA 0-10 
cm depth 
d. C and N in different aggregates  
 
Task 3. Soil Pore Characteristics Analysis. 
To investigate the ICL system on soil pore 
characteristics (e.g., pore radius, total pore 
volume, largest pore volume, number of 
pores, pore length, path tortuosity, 
porosity) analyzed with X-ray computed 
tomography.  
e. Plexiglas rings, manure data 
f. Ksat, BD, infiltration rate  
g. SOC, TN 
 
Task 4. Soil Moisture and Hydrological 
properties. To assess the impacts of ICL 
system on: 
h. Soil moisture, soil temperature, soil 
tension 
i. Bulk density 
j. Water infiltration rate 
k. Soil water retention 
l. Soil parameters such as SOC, TN, 
pH, EC, and nutrients 
m. Hydrus model  
n. Oats, 2018, oats and corn 2019 
 
 
Project deliverables/products. 
 
• Poster presentation at SSSA 
conference by graduate student 
(Jashanjeet Kaur Dhaliwal). 
o Dhaliwal J K., Singh N., Singh 
J., Abagandura G., and Kumar 
S. (2019) The Impact of 
Grazing and Cover Crops on 
Soil Surface Greenhouse Gas 
Fluxes in South Dakota. Oral 
(5-minutes rapid) and Poster 
Presentation at the SSSA 
International Annual Meeting-
2019, Jan. 6-9, San Diego, CL. 
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South Dakota State University 
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Plant Science Department 
South Dakota State University, Brookings, SD 57007 
Southeast Research Farm, Beresford, SD 57004 
 
WEED CONTROL 
DEMONSTRATIONS and 
EVALUATION TESTS for 2018 
 
Southeast South Dakota Research Center 
Paul O. Johnson∗, Ext. Weed Science 
Coordinator; David Vos, SDSU Ag Research 
Manager, and Jill Alms, SDSU                                
Ag Research Manager 
                                           
INTRODUCTION 
Experiment stations have an important role in 
the WEED (Weed Evaluation and Extension 
Demonstration) Project. Plots provide weed 
control data for the area served by the Southeast 
South Dakota Research Center. The station is 
one of the major sites for corn, soybean and 
wheat weed control studies. Tests at the station 
focus on common waterhemp, velvetleaf, 
marestail and foxtail. 
 
 
 
 
 
 
 
                                                          
∗ Corresponding author; paulo.johnson@sdstate.edu 
 
2018 TESTS 
Several studies were established to evaluate new 
weed control technologies. The demonstration 
plots centered around programs that would 
answer questions on the glyphosate resistance 
issue around the state, especially as it relates to 
waterhemp management in soybeans and corn. 
A wet spring was followed by wet conditions 
most of the summer.   
NOTE: 
Data reported in this publication are results 
from field tests that include product uses, 
experimental products or experimental rates, 
combinations or other unlabeled uses for 
herbicide products. Trade names of products 
used are listed; there frequently are other 
brand products available in the market. 
Users are responsible for applying herbicide 
according to label directions. Refer to the 
appropriate pest guide available from 
regional extension offices or iGrow.org for 
herbicide recommendations. 
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Studies listed below are summarized in the following tables. Information for each study is included as 
part of the summary. 
1. Corn Herbicide Demonstration 
2. Harness Max Pre to Corn and Weeds 
3. ImpactZ and Impact Programs in Corn 
4. Enlist Corn Weed Control Programs 
5. DiFlexx Duo Comparisons 
6. Corvus Comparisons 
7. Liberty System Comparisons 
8. Acuron with Adjuvants in Corn 
9. Adjuvants with Resicore 
10. Adjuvants with Glufosinate in Corn 
11. 2,4-D with Adjuvants 
12. Soybean Demonstration 
13. Liberty Link Soybean Demonstration 
14. Dicamba Soybean Demonstration 
15. Enlist E3 Soybean Programs 
16. Weed Control in LLGT27 Soybeans 
17. XtendFlex (HT3) Soybean Programs 
18. Xtend Soybean System Comparison 
19. Weed Control with Tavium in RR2 Xtend Soybeans 
20. Tavium Program Comparisons 
21. Panther Pro in No-Till Liberty Link Soybeans 
22. Fierce MTZ Comparisons for Preemergence Weed Control 
23. Sequential Treatments in Soybeans with Engenia Pro 
24. Fierce Plus Dicamba-Conventional Tillage 
25. Fexapan Conventional 2-Pass Programs 
26. Soybean System Comparisons-Bareground 
27. Balance Bean Residual Comparisons 
28. Liberty Soybean Programs-Conventional Tillage 
29. Increased Liberty Rates in Soybeans 
30. Non-AMS Water Conditioners with Engenia & OnTarget 
31. Non-AMS Water Conditioners with Xtendimax & OnTarget 
32. OpenSky & PerfectMatch Efficacy 
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2018 
CORN HERBICIDE DEMONSTRATION 
Southeast Research Farm 
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Check --- 0 0 0 0 0 0 72 
         
Pre & Post         
Corvus + Aatrex &  
 DiFlexx Duo + Aatrex + RU Powermax 
3.5 oz + 1.5 pt &  
 32 oz + 1.5 pt + 32 oz 
98 99 99 99 99 99 211 
Balance Flexx + Aatrex & 
 Capreno + Aatrex + RU Powermax 
3.5 oz + 1.5 pt & 
 3 oz + 1.5 pt + 32 oz 
98 99 99 99 99 99 218 
Verdict &  
 Armezon Pro + Atrazine + 
 RU Powermax + AMS + COC 
10 oz & 
 18 oz + 8 oz + 
 32 oz + 1.7 lb + 1% 
94 99 99 99 99 99 239 
Verdict & 
 Status + RU Powermax + NIS + AMS 
12 oz & 
 4 oz + 32 oz + 0.25% + 1.7 lb 
98 99 99 99 99 99 224 
Verdict & 
 Armezon Pro + Clarity + 
 RU Powermax + AMS + NIS 
14 oz & 
 16 oz + 8 oz + 
 32 oz + 1.7 lb + 0.25% 
98 99 99 99 99 99 232 
Resicore & 
 Enlist Duo + AMS 
1.75 qt & 
 75 oz + 2.5% 
98 99 99 99 99 99 --- 
Resicore + Atrazine & 
 Durango + AMS 
2.5 qt + 1 pt & 
 1 qt + 2.5% 
98 99 99 99 99 99 242 
Surestart II + Atrazine & 
 Resicore + Durango + AMS 
2 pt + 1 pt & 
 1.25 qt + 1 qt + 2.5% 
96 99 99 99 99 99 233 
Surestart II + Atrazine & 
 Realm Q + Abundit Edge + AMS 
2 pt + 1 pt & 
 4 oz + 22 oz + 2.5% 
97 99 99 99 99 99 220 
Breakfree NXT + Atrazine + Instigate & 
 Abundit Edge + AMS 
1.75 pt + 1 pt + 5.25 oz & 
 22 oz + 1.7 lb 
98 99 99 99 99 99 227 
Harness & 
 RU Powermax + Atrazine + AMS 
1.75 pt & 
 22 oz + 1 pt + 2.5 lb 
31 98 78 99 96 99 210 
Harness & 
 ImpactZ + MSO + AMS 
1.75 pt & 
 10.67 oz + 1 % + 2.5 lb 
31 98 94 99 97 99 230 
Tripleflex II & 
 Harness Max + RU Powermax + AMS 
1 qt & 
 40 oz + 32 oz + 2.5% 
96 99 99 99 99 99 220 
Harness & 
 Harness Max + RU Powermax + AMS 
1 qt & 
 40 oz + 32 oz + 2.5% 
30 98 99 99 99 99 213 
Harness Max + Atrazine & 
 RU Powermax + DiFlexx + AMS 
75 oz + 1 qt & 
 32 oz + 16 oz + 2.5% 
99 99 99 99 99 99 229 
Harness & 
 Harness Max + RU Powermax + 
 Atrazine + AMS 
1 qt & 
 40 oz + 32 oz + 
 1 pt + 2.5% 
33 98 99 99 99 99 228 
Acuron & 
 Acuron + RU Powermax + 
 NIS + AMS 
1.25 qt & 
 1.25 qt + 32 oz + 
 0.25% + 1.7 lb 
98 99 99 99 99 99 230 
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Bicep Lite II Mag & 
 Halex GT + Aatrex + 
 NIS + AMS 
1.1 qt & 
 3.6 pt + 0.5 pt + 
 0.25% + 1.7 lb 
34 98 98 99 99 99 208 
Bicep Lite II Mag & 
 Callisto Xtra + RU Powermax + 
 NIS + AMS 
1.3 qt & 
 24 oz + 22 oz + 
 0.25% + 1.7 lb 
36 98 99 99 99 99 205 
Lexar EZ & 
 Halex GT + Aatrex + NIS + AMS 
1.75 qt & 
 3.6 pt + 0.5 pt + 0.25% + 1.7 lb 
95 99 99 99 99 99 223 
Anthem Maxx & 
 Solstice + Atrazine + RU Powermax + 
 COC + AMS 
4 oz & 
 2.5 oz + 1.5 pt + 32 oz + 
 0.5% + 1.7 lb 
40 98 99 99 99 99 199 
         
LSD (0.05)  4 0 2 -- 1 0 26 
         
RCB: 4 reps Precipitation: (inches)  
Variety: DKC 52-84 RIB  Pre: 1st week 0.74 2nd week 1.03  
Planting Date: 5/9/18  Post:  1st week 1.31 2nd week 5.34  
Pre: 5/9/18    
Post: 6/12/18 Corn V5-6, 21-24 in; Vele 1-12 in; Cowh 0.5-3 in.   
   
Soil: Silty Clay; 4.6% OM; 6.8 pH Vele=Velvetleaf 
 Cowh=Common waterhemp 
    
Comments: Objective of the study was to look at program treatments for corn weed control. Heavy 
velvetleaf and moderate waterhemp pressure. Moisture conditions were extremely wet most of the 
growing season. Early season control of velvetleaf was important to have maximum yields. Some 
significant yield differences were noted. 
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2018 
HARNESS MAX PRE to CORN and WEEDS 
Southeast Research Farm 
Treatment Rate/A 
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Pre         
Harness Xtra 6L 2.6 qt 82 99 33 99 30 98 155 
Resicore 3 qt 98 99 97 99 96 99 176 
Acuron 3 qt 98 99 99 99 99 99 190 
Harness Max 75 oz 98 99 93 99 94 99 177 
Harness Max + Atrazine 75 oz + 32 oz 98 99 95 99 94 99 188 
         
Harness Xtra 6L 2.2 qt 84 99 38 97 30 99 171 
Resicore 2.375 qt 98 99 95 99 96 99 196 
Acuron 2.75 qt 98 99 99 99 99 99 188 
Harness Max 64 oz 98 99 98 99 98 99 198 
Harness Max + Atrazine 64 oz + 32 oz 98 99 98 99 98 99 199 
         
Harness Xtra 6L 1.8 qt 84 99 36 98 30 98 176 
Resicore 2.25 qt 98 99 97 99 98 99 202 
Acuron 2.5 qt 98 99 98 99 99 99 197 
Harness Max 55 oz  97 99 95 99 97 99 175 
Harness Max + Atrazine 55 oz + 32 oz 98 99 97 99 97 99 196 
         
Check --- 0 0 0 0 0 0 131 
         
LSD (0.05)  3 -- 6 0 2 0 25 
         
RCB: 4 reps Precipitation: (inches)  
Variety: DKC 52-84 RIB  Pre: 1st week 0.74 2nd week 1.03  
Planting Date: 5/9/18   
Pre: 5/9/18 
   
   
Soil: Clay Loam; 4.4% OM; 6.8 pH Vele=Velvetleaf 
 Cowh=Common waterhemp 
      
Comments: Objective of the study was to look at preemergence treatments for corn weed control. 
Extremely wet conditions most of the summer. Heavy velvetleaf pressure caused some differences in 
control and yield very good control of waterhemp by all treatments. 
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2018 
IMPACTZ and IMPACT PROGRAMS in CORN 
Southeast Research Farm 
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Check --- 0 0 0 0 0 0 0 126 
          
Pre          
Harness 1.75 pt 25 0 98 0 91 0 97 147 
          
Pre & Post          
Harness & 
 ImpactZ + MSO + AMS 
1.75 pt & 
 10.7 oz + 1% + 2.5% 
24 78 98 89 98 93 99 194 
Harness & 
 ImpactZ + RU Powermax + MSO + AMS 
1.75 pt & 
 8 oz + 32 oz + 0.5% + 2.5% 
21 78 98 84 98 85 99 214 
Harness & 
 ImpactZ + Liberty + AMS 
1.75 pt & 
 8 oz + 22 oz + 2.5% 
23 78 98 84 98 84 99 197 
          
Epost          
Harness + Impact + 
 Atrazine + MSO + AMS 
1.75 pt + 1 oz + 
 1 pt + 0.5% + 2.5% 
-- 99 99 99 99 99 99 228 
Harness + Impact + RU Powermax + 
 Atrazine + MSO + AMS 
1.75 pt + 0.75 oz + 32 oz + 
 1 pt + 0.25% + 2.5% 
-- 99 99 99 99 99 99 227 
Halex GT + Atrazine + NIS + AMS 3.6 pt + 1 pt + 0.25% + 2.5% -- 99 99 99 99 99 99 211 
          
LSD (0.05)  5 0 -- 3 4 4 1 26 
          
RCB: 4 reps Precipitation: (inches)  
Variety: DKC 52-84 RIB  Pre: 1st week 0.74 2nd week 1.03  
Planting Date: 5/9/18  Epost: 1st week 0.60 2nd week 1.31 
Pre: 5/9/18  Post: 1st week 1.31 2nd week 5.34 
Epost: 6/5/18 Corn V3-4, 12-14 in; Vele 2-8 in; Cowh 2-8 in; 
Post: 6/13/18 Corn V5-6, 21-24 in; Vele 6-18 in. 
   
Soil: Silty Clay; 4.6% OM; 6.8 pH Vele=Velvetleaf  
 Cowh=Common waterhemp 
     
Comments: Objective of the study was to look at timing of treatments for corn weed control. Extremely 
wet conditions most of the summer. Very heavy velvetleaf pressure affected weed control and if not taken 
out early, also affected yield of the corn. 
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2018 
ENLIST CORN WEED CONTROL PROGRAMS 
Southeast Research Farm 
Treatment Rate/A 
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Pre & Post          
Surestart II & Enlist Duo + AMS 2 pt & 3.5 pt + 2.5% 96 98 0 98 99 99 99 217 
Surestart II & Enlist Duo + AMS 2 pt & 4.67 pt + 2.5% 96 98 0 99 99 99 99 216 
          
Epost          
Surestart II + Enlist Duo + AMS 2 pt + 3.5 pt + 2.5% 90 90 0 97 99 99 99 204 
Surestart II + Enlist Duo + AMS 2 pt + 4.67 pt + 2.5% 90 90 0 98 99 99 99 202 
          
Check --- 0 0 0 0 0 0 0 112 
          
LSD (0.05)  2 0 -- 1 -- -- -- 23 
          
RCB: 4 reps Precipitation: (inches)  
Variety: MY00T28  Pre: 1st week 0.74 2nd week 1.03  
Planting Date: 5/9/18  Epost: 1st week 0.60 2nd week 1.31 
Pre: 5/9/18   Post: 1st week 1.31 2nd week 5.34 
Epost: Corn V3-4, 12-14 in; Vele 2-8 in; Cowh 2-8 in. 
Post: Corn V5-6, 21-24 in; Vele 1-3 in; Cowh 0.5-3 in.   
   
Soil: Silty Clay; 4.6% OM; 6.8 pH Vele=Velvetleaf 
 Cowh=Common waterhemp 
 VCRR=Visual Crop Response Rating 
  (0=no injury; 100=complete kill) 
      
Comments: Objective of the study was to look at Enlist program treatments for corn weed control. 
Extremely wet conditions most of the summer. Very heavy velvetleaf and waterhemp pressure as shown 
by yield of the check. All treatments provided excellent weed control and showed no injury. No yield 
differences were noted among treatments. 
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2018 
DIFLEXX DUO COMPARISONS 
Southeast Research Farm 
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Check --- 0 0 0 0 85 
       
Pre & Epost       
Balance Flexx & 
 DiFlexx Duo + RU Pmax + Aatrex + AMS 
3 oz & 
 32 oz + 32 oz + 16 oz + 1.7 lb 
99 99 99 99 209 
Balance Flexx & 
 DiFlexx Duo + RU Pmax + Aatrex + AMS 
3 oz & 
 24 oz + 32 oz + 16 oz + 1.7 lb 
99 99 99 99 224 
Balance Flexx & 
 DiFlexx Duo + Liberty + Aatrex + AMS 
3 oz & 
 24 oz + 32 oz + 16 oz + 1.7 lb 
99 99 99 99 214 
Balance Flexx & 
 Capreno + RU Powermax + Aatrex + AMS 
3 oz & 
 3 oz + 32 oz + 16 oz + 1.7 lb 
99 99 99 99 220 
Balance Flexx & 
 Halex GT + Aatrex + NIS + AMS 
3 oz & 
 57.6 oz + 16 oz + 0.25% + 1.7 lb 
99 99 99 99 227 
Balance Flexx & 
 Armezon Pro + RU Pmax + Aatrex + AMS 
3 oz & 
 16 oz + 32 oz + 16 oz + 1.7 lb 
99 99 99 99 213 
Balance Flexx & 
 Armezon + Status + RU Powermax + 
 Aatrex + AMS 
3 oz & 
 0.6 oz + 3 oz + 32 oz + 
 16 oz + 1.7 lb 
99 99 99 99 215 
Balance Flexx & 
 Liberty + Callisto + Atrazine + AMS 
3 oz & 
 32 oz + 3 oz + 1 pt + 1.7 lb 
99 99 99 99 213 
Balance Flexx & 
 RU Powermax + Callisto + Atrazine + AMS 
3 oz & 
 32 oz + 3 oz + 1 pt + 1.7 lb 
99 99 99 99 230 
       
LSD (0.05)  -- -- -- -- 22 
       
RCB: 4 rep Precipitation: (inches)  
Variety: DKC 52/84 RIB  Pre: 1st week 0.74 2nd week 1.03  
Planting Date: 5/9/18  Epost: 1st week 1.31 2nd week 5.34  
Pre: 5/9/18 
Epost: 6/13/18 Corn V5-6, 21-24 in; Vele 1-3 in; Cowh 3-12 in.    
   
Soil: Silty Clay; 4.6% OM; 6.8 pH Vele=Velvetleaf 
 Cowh=Common waterhemp 
     
Comments: Objective of the study was to look at program treatments for corn weed control. Extremely 
wet summer. All treatments provided excellent weed control. Heavy velvetleaf and waterhemp pressure 
as shown by the yield of the check. No yield differences were found among treatments. 
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2018 
CORVUS COMPARISONS 
Southeast Research Farm 
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Check --- 0 0 0 0 0 0 0 0 121 
           
Pre           
Corvus + Aatrex + Warrant 5.6 oz + 24 oz + 48 oz 97 99 99 99 99 99 99 99 224 
Corvus + Aatrex + Dual II Magnum 5.6 oz + 24 oz + 1 pt 98 99 99 99 98 99 99 99 224 
Corvus + Aatrex + Outlook 5.6 oz + 24 oz + 14 oz 98 99 99 99 98 99 99 99 235 
Corvus + Degree Xtra 5.6 oz + 2.9 qt 97 99 99 99 99 99 99 99 221 
Acuron 80 oz 98 99 99 99 99 99 99 99 225 
Lumax EZ 3.25 qt 97 99 99 99 96 99 97 99 237 
Resicore + Aatrex 80 oz + 24 oz 98 99 99 99 94 99 96 99 234 
Harness Max + Aatrex 72 oz + 24 oz 98 99 99 99 97 99 99 99 234 
           
LSD (0.05)  1 -- 0 -- 4 0 3 -- 19 
           
RCB: 4 reps Precipitation: (inches)  
Variety: DKC 52-84 RIB  Pre: 1st week 0.74 2nd week 1.03  
Planting Date: 5/9/18   
Pre: 5/9/18 
   
Soil: Clay Loam; 4.4% OM; 6.8 pH Vele=Velvetleaf  
 Cowh=Common waterhemp 
     
Comments: Objective of the study was to look at Corvus treatment combinations for corn weed control. 
Extremely wet conditions most of the summer. Heavy velvetleaf and waterhemp pressure as shown by 
the yield of the check. Excellent weed control by all treatments. No yield differences were found among 
treatments. 
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2018 
LIBERTY SYSTEM COMPARISONS 
Southeast Research Farm 
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Check --- 0 0 0 0 0 0 107 
         
Pre & Epost         
Balance Flexx + Atrazine & 
 Liberty + AMS + Capreno + Atrazine 
4 oz + 2 pt & 
 32 oz + 1.7 lb + 3 oz + 1 pt 
98 99 97 98 99 99 215 
Corvus + Atrazine & 
 Liberty + DiFlexx Duo + Atrazine 
3.5 oz + 2 pt & 
 32 oz + 24 oz + 1 pt 
97 99 98 98 99 99 222 
Harness Max + Atrazine & 
 Durango DMA + AMS + Atrazine 
40 oz + 2 pt & 
 32 oz + 1.7 lb + 1 pt  
97 99 94 98 99 99 239 
Harness Max + Atrazine & 
 Liberty + AMS + Atrazine 
40 oz + 2 pt & 
 32 oz + 1.7 lb + 1 pt  
97 99 93 98 99 99 236 
Resicore + Atrazine & 
 Durango DMA + AMS + Atrazine 
2.4 qt + 2 pt & 
 32 oz + 1.7 lb + 1 pt 
97 99 95 98 99 99 237 
Resicore + Atrazine & 
 Liberty + AMS + Atrazine 
2.4 qt + 2 pt & 
 32 oz + 1.7 lb + 1 pt 
97 99 95 98 99 99 221 
Verdict + Atrazine & 
 RU Powermax + AMS + Atrazine 
14 oz + 2 pt & 
 32 oz + 1.7 lb + 1 pt  
98 99 97 98 99 99 220 
Verdict + Atrazine & 
 Liberty + AMS + Atrazine 
14 oz + 2 pt & 
 32 oz + 1.7 lb + 1 pt  
98 99 97 98 99 99 230 
Acuron & RU Pmax + AMS + Atrazine 80 oz & 32 oz + 1.7 lb + 1 pt 96 99 99 99 99 99 241 
Acuron & Liberty + AMS + Atrazine 80 oz & 32 oz + 1.7 lb + 1 pt 96 99 98 99 99 99 226 
         
LSD (0.05)  1 -- 3 1 0 -- 25 
         
RCB: 4 reps Precipitation: (inches)  
Variety: DKC 52-84 RIB  Pre: 1st week 0.74 2nd week 1.03  
Planting Date: 5/9/18  Epost: 1st week 1.31 2nd week 5.34 
Pre: 5/9/18 
Epost: 6/13/18 Corn V5-6, 21-24 in; Vele 1-2 in; Cowh 2-8 in.    
   
Soil: Silty Clay; 4.6% OM; 6.8 pH Vele=Velvetleaf  
 Cowh=Common waterhemp 
     
Comments: Objective of the study was to look at Liberty programs compared to other standards for corn 
weed control. Extremely wet moisture conditions most of the year. Heavy weed pressure as noted by 
yield of the check. Excellent weed control by all treatments. No differences in yield were found among 
treatments. 
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2018 
ACURON with ADJUVANTS in CORN 
Southeast Research Farm 
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Check --- 0 0 0 0 
      
Post      
Acuron 2.5 qt 99 99 99 99 
Acuron + Preference 2.5 qt + 0.25% 99 99 99 99 
Acuron + Permeate 2.5 qt + 0.25% 99 99 99 99 
Acuron + Preference + Interlock 2.5 qt + 0.25% + 2 oz 99 99 99 99 
Acuron + Permeate + Interlock 2.5 qt + 0.25% + 2 oz 99 99 99 99 
Acuron + AccuDrop 2.5 qt + 3 oz 99 99 99 99 
Acuron + Preference + AccuDrop 2.5 qt + 0.25% + 3 oz 99 99 99 99 
Acuron + Permeate + AccuDrop 2.5 qt + 0.25% + 3 oz 99 99 99 99 
Acuron + Masterlock 2.5 qt + 6.4 oz 99 99 99 99 
Acuron + Prime Oil 2.5 qt + 1% 99 99 99 99 
      
LSD (0.05)  -- -- -- -- 
      
RCB: 4 reps Precipitation: (inches)  
Variety: DKC 52-84 RIB  Post: 1st week 0.60 2nd week 1.31  
Planting Date: 5/9/18   
Post: 6/5/18 Corn V3, 12-14 in; Vele 2-9 in; Cowh 2-8 in.    
   
Soil: Clay Loam; 4.4% OM; 6.8 pH Vele=Velvetleaf  
 Cowh=Common waterhemp 
     
Comments: Objective of the study was to look at adjuvant treatments for corn weed control with Acuron. 
Extremely wet conditions most of the summer. All treatments provided excellent weed control with or 
without additives. 
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2018 
ADJUVANTS with RESICORE 
Southeast Research Farm 
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Check --- 0 0 0 0 0 
       
Post       
Resicore 2.5 qt 92 96 88 99 99 
Resicore + Preference 2.5 qt + 0.25% 92 97 89 99 99 
Resicore + AccuDrop 2.5 qt + 3 oz 91 97 93 99 99 
Resicore + Preference + AccuDrop 2.5 qt + 0.25% + 3 oz 92 97 95 99 99 
Resicore + Permeate 2.5 qt + 0.25% 93 98 94 99 99 
Resicore + Permeate + AccuDrop 2.5 qt + 0.25% + 3 oz 93 98 93 99 99 
Resicore + Masterlock 2.5 qt + 6.4 oz 94 98 93 99 99 
Resicore + Prime Oil 2.5 qt + 1% 92 98 91 99 99 
Resicore + Superb HC 2.5 qt + 1 pt 92 98 94 99 99 
Resicore + Strikelock 2.5 qt + 8 oz  92 98 95 99 99 
Resicore + Noble 2.5 qt + 1.5 pt 94 98 95 99 99 
       
LSD (0.05)  2 1 6 -- -- 
       
RCB: 4 reps Precipitation: (inches)  
Variety: DKC 52-84 RIB  Post: 1st week 0.60 2nd week 1.31  
Planting Date: 5/9/18   
Post: 6/5/18 Corn V3, 12-14 in; Vele 2-9 in; Cowh 2-8 in.    
   
Soil: Clay Loam; 4.4% OM; 6.8 pH Vele=Velvetleaf  
 Cowh=Common waterhemp 
 Grft=Green foxtail 
    
Comments: Objective of the study was to look at adjuvant packages with Resicore postemergence for 
corn weed control. Extremely wet conditions most of the summer. Heavy weed pressure. Some small 
differences were noted among treatments. 
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2018 
ADJUVANTS with GLUFOSINATE in CORN 
Southeast Research Farm 
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Post       
Liberty + AMS  32 oz + 3 lb  74 97 95 74 68 
Liberty + Full Load  32 oz + 0.375% 72 98 97 70 70 
Liberty + LoadUp 32 oz + 0.375% 71 97 97 73 72 
Liberty + NIS + AMS 20 oz + 0.25% + 3 lb 71 97 97 69 77 
Liberty + Full Load  20 oz + 0.375% 70 95 97 63 71 
Liberty + Full Load + AMS 20 oz + 0.25% + 1.5 lb 71 95 97 55 85 
Liberty + LoadUp  20 oz + 0.375% 65 95 96 63 70 
Liberty + LoadUp + AMS  20 oz + 0.25% + 1.5 lb 73 98 96 63 74 
Liberty + GlyLoad 20 oz + 0.25% 70 96 97 69 63 
Liberty + GlyLoad + AMS 20 oz + 0.25% + 1.5 lb 72 98 98 66 77 
       
Check --- 0 0 0 0 0 
       
LSD (0.05)  2 1 2 6 14 
       
RCB: 4 rep Precipitation: (inches)  
Variety: DKC 52-84 RIB  Post: 1st week 1.31 2nd week 5.34  
Planting Date: 5/9/18    
Post: 6/13/18 Corn V4, 20-24 in; Vele 6-12 in; Cocb 16-20 in; Cowh 10-16 in.    
   
Soil: Silty Clay; 4.6% OM; 6.8 pH Vele=Velvetleaf 
 Cocb=Common cocklebur 
 Cowh=Common waterhemp 
    
Comments: Objective of the study was to look at adjuvant packages with glufosinate for corn weed 
control. Extremely wet conditions most of the summer. Very heavy weed pressure. Some minor 
differences were found among treatments. 
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2,4-D with ADJUVANTS 
Southeast Research Farm 
Treatment Rate/A V
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Post       
2,4-D amine + Full Load 1 pt + 0.375% 23 76 83 81 91 
2,4-D amine + AQ 700 1 pt + 0.25% 23 77 83 83 92 
2,4-D amine + AQ 700 1 pt + 0.375% 25 78 83 83 92 
2,4-D amine + NIS 1 pt + 0.375% 24 71 76 73 86 
Enlist One + Full Load 1 pt + 0.375% 31 70 73 77 87 
Enlist One + AQ 700 1 pt + 0.25% 24 73 79 84 92 
Enlist One + NIS 1 pt + 0.375% 28 73 80 80 92 
       
Check --- 0 0 0 0 0 
       
LSD (0.05)  5 3 4 7 4 
       
RCB: 4 rep Precipitation: (inches)  
Variety: DKC 52-84 RIB  Post: 1st week 0.60 2nd week 1.31  
Planting Date: 5/9/18    
Post: 6/13/18 Corn V3, 12-14 in; Vele 2-9 in; Cowh 2-8 in.    
   
Soil: Silty Clay; 4.6% OM; 6.8 pH Vele=Velvetleaf 
 Cowh=Common waterhemp 
 VCRR=Visual Crop Response Rating 
  (0=no injury; 100=complete kill) 
    
Comments: Objective of the study was to look at 2,4-D programs with different adjuvants for corn weed 
control. Regular corn was used to see if there were differences in crop safety. Extremely wet conditions 
most of the summer. Some minor differences were noted in both crop safety and weed control. 
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SOYBEAN DEMONSTRATION 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 42 
         
PPI & Post         
Treflan + Dimetric & RU Powermax + AMS 1.5 pt + 0.33 lb & 32 oz + 2 qt 88 97 99 99 99 99 67 
Prowl H2O + Dimetric & RU Pmax + AMS 3 pt + 0.33 lb & 32 oz + 2 qt 87 97 99 99 99 99 66 
         
Pre & Post         
Sonic & Flexstar + Select Max + COC 5 oz & 1 pt + 12 oz + 0.25% 94 94 98 98 99 97 65 
Authority MTZ & 
 Avalanche Ultra + Section Three + NIS 
14 oz & 
 1.5 pt + 5.33 oz + 0.25% 
73 95 85 97 96 95 53 
Authority MTZ & RU Powermax + AMS 14 oz & 32 oz + 2 qt 77 96 98 99 99 99 64 
Sonic + Dimetric & Durango + AMS 4.5 oz + 4 oz & 1 qt + 2.5% 93 97 99 99 99 99 69 
Surveil + Dimetric & Durango + AMS 3.25 oz + 4 oz & 1 qt + 2.5% 96 98 99 99 99 99 68 
Sonic & EverpreX + Abundit Edge + AMS 4.5 oz & 1 pt + 1 qt + 2.5% 96 92 98 99 99 99 61 
Afforia + Dimetric & Abundit Edge + AMS 2.5 oz + 4 oz & 1 qt + 2.5% 91 97 99 99 99 99 67 
Broadaxe XC + Tricor DF & 
 Flexstar GT + AMS + MSO 
25 oz + 5 oz & 
 56 oz + 3.4 lb + 1% 
85 97 99 99 99 99 54 
Authority MTZ & 
 Anthem Maxx + RU Pmax + COC + AMS 
14 oz & 
 3 oz + 32 oz + 1 pt + 1.7 lb 
91 97 99 99 99 99 58 
Authority Elite & 
 Marvel + RU Powermax + COC + AMS 
28 oz & 
 7.25 oz + 32 oz + 1 pt + 1.7 lb 
68 96 99 99 99 99 51 
Zidua Pro & RU Powermax + AMS 6 oz & 32 oz + 2 qt 98 98 99 99 99 99 66 
Zidua + Verdict & 
 RU Powermax + Outlook + AMS 
2.5 oz + 5 oz & 
 32 oz + 10 oz + 2 qt 
96 97 98 99 99 99 64 
Fierce & RU Powermax + AMS 3 oz & 32 oz + 2 qt 95 97 99 99 99 99 62 
Fierce MTZ & RU Powermax + AMS 1 pt & 32 oz + 2 qt 96 98 99 99 99 99 60 
         
LSD (0.05)  9 3 1 1 1 1 7 
         
RCB: 4 reps Precipitation: (inches)  
Variety: AG 19X8  PPI/Pre:1st week 1.03 2nd week 1.02  
Planting Date: 5/16/18  Post:  1st week 0.00 2nd week 1.86  
PPI/Pre: 5/16/18    
Post: 7/5/18 Soy bloom, 24 in; Vele 12-18 in; Cowh 12-18 in.   
   
Soil: Clay; 4.5% OM; 6.7 pH Vele=Velvetleaf 
 Cowh=Common waterhemp 
    
Comments: Objective of the study was to look at program treatments for soybean weed control. Heavy 
velvetleaf and waterhemp pressure. Moisture conditions were extremely wet most of the growing season. 
Some yield differences were noted. Good overall yields given conditions throughout the year. 
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LIBERTY LINK SOYBEAN DEMONSTRATION 
Southeast Research Farm 
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Check --- 0 0 0 0 0 0 26 
         
Pre & Post         
Sonic + Dimetric & Liberty + AMS 4.5 oz + 5.33 oz & 29 oz + 1.7 lb 98 98 99 99 99 99 59 
Valor & Liberty + AMS 2.5 oz & 29 oz + 1.7 lb 91 96 99 99 99 98 57 
Fierce & Liberty + AMS 3.5 oz & 29 oz + 1.7 lb 94 98 99 99 99 98 57 
Boundary & Liberty + AMS 1.8 pt & 29 oz + 1.7 lb 94 98 99 99 99 99 57 
Authority MTZ & Cheetah + AMS 14 oz & 29 oz + 1.5 lb 94 98 99 99 99 98 55 
Valor & Warrant + Liberty + AMS 2 oz & 1.5 qt + 29 oz + 1.5 lb 87 96 99 99 99 98 54 
Zidua & Outlook + Liberty + AMS 2.5 oz & 12 oz + 29 oz + 1.5 lb 77 97 98 99 98 99 56 
         
LSD (0.05)  4 1 1 0 1 2 4 
         
RCB: 4 reps Precipitation: (inches)  
Variety: LC 2096  Pre: 1st week 1.03 2nd week 1.02  
Planting Date: 5/16/18  Post:  1st week 0.67 2nd week 0.49  
Pre: 5/16/18    
Post: 6/27/18 Soy 5-6 tri e-bloom, 10-12 in; Vele 4-16 in; Cowh 4-12 in.   
   
Soil: Clay; 4.3% OM; 7.2 pH Vele=Velvetleaf 
 Cowh=Common waterhemp 
    
Comments: Objective of the study was to look at program treatments for Liberty Link soybean weed 
control. Extremely wet conditions most of the growing season. Heavy weed pressure as noted by the 
yield of the check. All treatments were about the same for yield. 
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2018 
DICAMBA SOYBEAN DEMONSTRATION 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 36 
         
Pre & Post         
Valor & 
 Xtendimax + RU Pmax + Warrant + OnTarget 
3 oz & 
 22 oz + 32 oz + 48 oz + 0.5% 
91 95 95 98 98 99 58 
Valor + Xtendimax & 
 Xtendimax + RU Pmax + Warrant + OnTarget 
3 oz + 22 oz & 
 22 oz + 32 oz + 48 oz + 0.5% 
96 95 99 99 99 99 62 
Authority Elite & 
 Xtendimax + RU Pmax + Warrant + OnTarget 
25 oz & 
 22 oz + 32 oz + 48 oz + 0.5% 
84 97 93 99 98 99 58 
Prefix & 
 Tavium + RU Powermax + Class Act Ridion 
32 oz & 
 56.5 oz + 27 oz + 1% 
53 96 83 99 96 99 58 
Broadaxe XC + Tricor DF & 
 Tavium + RU Powermax + Class Act Ridion 
25 oz + 5 oz & 
 56.5 oz + 27 oz + 1% 
96 98 96 99 99 99 57 
Boundary & 
 Tavium + Flexstar + 
 RU Powermax + Class Act Ridion 
1.8 pt & 
 56.5 oz + 1 pt + 
 27 oz + 1% 
93 97 97 99 99 99 59 
Afforia & 
 Abundit Edge + Fexapan + Class Act Ridion 
2.5 oz & 
 32 oz + 22 oz + 1% 
93 95 96 98 98 99 61 
Sonic & 
 Abundit Edge + Fexapan + EverpreX + Intact 
6 oz & 
 32 oz + 22 oz + 1 pt + 0.5% 
99 99 99 99 99 99 61 
Zidua Pro & 
 Engenia + RU Powermax + 
 Class Act Ridion + Superb HC 
6 oz & 
 12.8 oz + 32 oz + 
 0.5% + 0.5% 
99 98 99 99 99 99 65 
Verdict + Tricor 4F & 
 Engenia + RU Powermax + 
 Class Act Ridion + Superb HC 
5 oz + 4 oz & 
 12.8 oz + 32 oz + 
 0.5% + 0.5% 
98 97 98 99 99 99 60 
         
LSD (0.05)  7 3 4 1 2 0 6 
         
RCB: 4 reps Precipitation: (inches)  
Variety: AG 19X8  Pre: 1st week 1.03 2nd week 1.02  
Planting Date: 5/16/18  Post:  1st week 0.67 2nd week 0.49  
Pre: 5/16/18    
Post: 6/27/18 Soy 5-6 tri e-bloom, 12-15 in; Vele 4-8 in; Cowh 4-10 in.  
   
Soil: Clay; 4.5% OM; 6.7 pH Vele=Velvetleaf 
 Cowh=Common waterhemp 
    
Comments: Objective of the study was to look at program treatments for soybean weed control with 
dicamba tolerant soybeans. Moderate to heavy velvetleaf and waterhemp pressure. Extremely wet 
conditions noted most of the summer. Some slight yield differences noted. 
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ENLIST E3 SOYBEAN PROGRAMS 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 14 
         
Pre & Post         
Sonic & RU Powermax + AMS 4.5 oz & 32 oz + 2.5% 93 89 99 99 99 98 58 
Sonic & Enlist Duo + AMS 4.5 oz & 75 oz + 2.5% 94 90 99 99 99 99 57 
Sonic & 
 Enlist One + Liberty + AMS 
4.5 oz & 
 32 oz + 29 oz + 2.5% 
94 91 99 99 99 99 57 
Sonic & 
 EverpreX + Enlist Duo + AMS 
4.5 oz & 
 1.33 pt + 75 oz + 2.5% 
93 91 99 99 99 99 52 
Sonic & 
 EverpreX + Enlist One + Liberty + AMS 
4.5 oz & 
 1.33 pt + 32 oz + 29 oz + 2.5% 
94 91 99 99 99 99 56 
         
Epost & Post         
EverpreX + Enlist Duo + AMS & 
 Enlist Duo + AMS 
1.33 pt + 75 oz + 2.5% & 
 75 oz + 2.5%  
98 96 99 99 98 99 51 
EverpreX + Enlist One + Liberty + AMS & 
 Enlist One + Liberty + AMS 
1.33 pt + 32 oz + 29 oz + 2.5% & 
 32 oz + 29 oz + 2.5% 
97 96 99 99 99 99 52 
EverpreX + Enlist One + Liberty + AMS & 
 Enlist Duo + AMS 
1.33 pt + 32 oz + 29 oz + 2.5% & 
 75 oz + 2.5% 
98 93 99 99 99 99 52 
Enlist Duo + AMS & 
 Enlist Duo + AMS 
75 oz + 2.5% & 
 75 oz + 2.5% 
99 97 99 99 99 99 54 
Enlist One + Liberty + AMS & 
 Enlist One + Liberty + AMS 
32 oz + 29 oz + 2.5% & 
 32 oz + 29 oz + 2.5% 
98 92 99 99 99 99 55 
Enlist One + Liberty + AMS & 
 Enlist Duo + AMS 
32 oz + 29 oz + 2.5% & 
 75 oz + 2.5% 
97 90 99 99 99 99 53 
         
LSD (0.05)  3 4 -- 0 1 1 5 
         
RCB: 4 reps Precipitation: (inches)  
Variety: 11E17Y3  Pre: 1st week 1.03 2nd week 1.02  
Planting Date: 5/16/18  Epost:  1st week 1.31 2nd week 5.34  
Pre: 5/16/18  Post: 1st week 0.67 2nd week 0.49 
Epost: 6/13/18 Soy 3-4 tri, 4-7 in; Vele 2-6 in; Cowh 2-7 in.    
Post: 6/27/18 Soy 5-6 tri, 10-12 in; Cowh 6-12 in.   
   
Soil: Clay; 4.3% OM; 7.0 pH Vele=Velvetleaf 
 Cowh=Common waterhemp 
    
Comments: Objective of the study was to look at program treatments for Enlist soybean weed control. 
Extremely wet conditions most of the summer. Very heavy velvetleaf and waterhemp pressure as noted 
by the yield of the check. Some differences in early season weed control. Some small differences in yield 
noted. 
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WEED CONTROL in LLGT27 SOYBEANS 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 0 0 0 0 40 
             
Epost             
RU Powermax + AMS 32 oz + 1.7 lb -- -- 92 97 98 97 99 95 99 96 61 
Liberty + AMS 32 oz + 1.7 lb -- -- 98 95 99 94 98 91 99 93 61 
Liberty + RU Pmax + AMS 32 oz + 32 oz + 1.7 lb -- -- 98 98 99 97 99 94 99 95 60 
             
Pre & Epost             
Balance Bean + Dimetric & 
 RU Powermax + AMS 
3 oz + 5.33 oz & 
 32 oz + 1.7 lb 
99 99 99 99 99 99 99 99 99 99 63 
Balance Bean + Dimetric & 
 Liberty + AMS 
3 oz + 5.33 oz & 
 32 oz + 1.7 lb 
99 99 99 99 99 99 99 99 99 99 63 
Balance Bean + Dimetric & 
 Liberty + RU Pmax + AMS 
3 oz + 5.33 oz & 
 32 oz + 32 oz + 1.7 lb 
99 99 99 99 99 99 99 99 99 99 59 
Balance Bean + Dimetric & 
 RU Pmax + Outlook + AMS 
3 oz + 5.33 oz & 
 32 oz + 12 oz + 1.7 lb 
99 99 99 99 99 99 99 99 99 99 62 
Balance Bean + Dimetric & 
 Liberty + Outlook + AMS 
3 oz + 5.33 oz & 
 32 oz + 12 oz + 1.7 lb 
99 99 99 99 99 99 99 99 99 99 61 
Balance Bean + Dimetric & 
 Liberty + RU Powermax + 
 Outlook + AMS 
3 oz + 5.33 oz & 
 32 oz + 32 oz + 
 12 oz + 1.7 lb 
99 99 99 99 99 99 99 99 99 99 59 
Balance Bean + Boundary & 
 Liberty + AMS 
3 oz + 1.2 pt & 
 32 oz + 1.7 lb 
99 99 99 99 99 99 99 99 99 99 64 
Balance Bean + Panther & 
 Liberty + AMS 
3 oz + 2 oz & 
 32 oz + 1.7 lb 
99 99 99 99 99 99 99 99 99 99 62 
             
LSD (0.05)  -- -- 1 1 1 1 1 1 1 1 5 
             
RCB: 4 reps Precipitation: (inches)  
Variety: MGL1775  Pre: 1st week 1.03 2nd week 1.02  
Planting Date: 5/16/18  Epost:  1st week 0.67 2nd week 0.49  
Pre: 5/16/18    
Epost: 6/27/18 Soy 5-6 tri, 10-12 in; Vele 4-16 in; Cowh 6-12 in.    
   
Soil: Clay; 4.3% OM; 7.0 pH Vele=Velvetleaf 
 Cowh=Common waterhemp 
    
Comments: Objective of the study was to look at program treatments for Balance soybean weed control. 
Extremely wet conditions most of the growing season. Moderate to heavy weed pressure as noted by 
yield of the check. Excellent weed control with all Balance treatments. No differences were noted in yield 
among treatments. 
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XTENDFLEX (HT3) SOYBEAN PROGRAMS 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 20 
         
Pre & Post         
Authority MTZ & RU Powermax + AMS 14 oz & 32 oz + 2.5% 80 88 99 99 99 99 64 
Authority MTZ & 
 Xtendimax + RU Powermax + Class Act Ridion 
14 oz & 
 22 oz + 32 oz + 1% 
79 91 99 99 99 99 64 
Authority MTZ & 
 Warrant + Xtendimax + 
 RU Powermax + Class Act Ridion 
14 oz & 
 1.5 qt + 22 oz + 
 32 oz + 1% 
76 87 99 99 99 99 68 
         
Epost & Post         
Warrant + Xtendimax + 
 RU Powermax + Class Act Ridion & 
 Xtendimax + RU Powermax + Class Act Ridion 
1.5 qt + 22 oz + 
 32 oz + 1% & 
 22 oz + 32 oz + 1% 
87 94 99 98 99 99 65 
Xtendimax + RU Powermax + Class Act Ridion & 
 Xtendimax + RU Powermax + Class Act Ridion 
22 oz + 32 oz + 1% & 
 22 oz + 32 oz + 1% 
88 91 99 98 99 99 67 
         
LSD (0.05)  7 6 0 1 -- -- 8 
         
RCB: 4 reps Precipitation: (inches)  
Planting Date: 5/16/18  Pre: 1st week 1.03 2nd week 1.02  
Pre: 5/16/18  Epost:  1st week 1.31 2nd week 5.34  
Epost: 6/13/18 Soy 2-4 tri, 5-8 in; Vele 2-6 in;  Post: 1st week 0.67 2nd week 0.49 
          Cowh 2-7 in; Grft 3-7 in. 
Post: 6/27/18 Soy 7 tri, 15-18 in; Vele 7-20 in; Grft 7-12 in. 
   
Soil: Clay; 4.3% OM; 7.0 pH Vele=Velvetleaf 
 Cowh=Common waterhemp 
 Grft=Green foxtail 
    
Comments: Objective of the study was to look at program treatments in HT3 soybean for control of non 
glyphosate resistant waterhemp. Extremely wet conditions most of the growing season. Heavy weed 
pressure as noted by the yield of the check. All treatments provided good weed control and no differences 
were noted in yield. 
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XTEND SOYBEAN SYSTEM COMPARISON 
Southeast Research Farm 
Treatment Rate/A Variety V
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Pre & Post           
Warrant + Tricor 4F & 
 Xtendimax + RU Pmax + Warrant + 
 Intact + Class Act Ridion 
48 oz + 8 oz & 
 22 oz + 32 oz + 48 oz + 
 0.5% + 1% 
AG19X8 0 99 88 99 99 99 98 70 
  AG11X8 0 99 92 99 99 99 99 65 
  AG14X8 0 99 91 99 99 99 98 63 
  AG17X8 0 99 93 99 99 99 99 69 
           
Authority Maxx & 
 Liberty + Anthem Maxx + Amsol 
6.4 oz & 
 32 oz + 3 oz + 2% 
LC2096 0 98 99 98 99 99 98 70 
  CZ1201 0 98 99 99 99 99 99 74 
  CZ2101 0 98 99 99 99 99 99 75 
           
RCB: 1 rep Precipitation: (inches)  
Planting Date: 5/23/18  Pre: 1st week 1.02 2nd week 0.99  
Pre: 5/23/18  Post:  1st week 0.67 2nd week 0.49  
Post: 6/27/18 Soy 5 tri e-bloom, 12-15 in; Grft 10-18 in; Vele 5-18 in.    
   
Soil: Silty Clay Loam; 4.5% OM; 6.6 pH Grft=Green foxtail 
 Vele=Velvetleaf 
 VCRR=Visual Crop Response Rating 
  (0=no injury; 100=complete kill) 
     
Comments: Objective of the study was to look at strip trials of varieties for soybean weed control. 
Extremely wet conditions most of the growing season. All programs provided excellent weed control and 
very good yields. 
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WEED CONTROL with TAVIUM in RR2 XTEND SOYBEANS 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 0 0 0 27 
            
Pre & Post            
Zidua & 
 Engenia + Outlook + Intact 
2.5 oz & 
 12.8 oz + 16 oz + 0.5% 
94 43 87 71 76 38 58 58 80 49 
Authority MTZ & 
 Xtendimax + Warrant 
15 oz & 
 22 oz + 1.5 qt 
94 75 82 74 65 53 67 55 83 50 
Broadaxe XC & Xtendimax 28 oz & 22 oz  97 60 88 28 78 63 25 65 82 50 
Broadaxe XC & Tavium 28 oz & 56.5 oz 97 55 90 18 84 65 20 75 84 51 
Broadaxe XC & 
 Tavium + Flexstar + Intact 
28 oz & 
 56.5 oz + 16 oz + 0.5% 
97 55 90 28 85 64 33 81 92 55 
            
LSD (0.05)  2 7 3 13 7 15 13 20 3 11 
            
RCB: 4 reps Precipitation: (inches)  
Variety: AG 19X8  Pre: 1st week 1.02 2nd week 0.99  
Planting Date: 5/23/18  Post:  1st week 0.67 2nd week 0.49   
Pre: 5/23/18   
Post: 6/27/18 Soy 5 tri ebloom, 12-15 in; Grft 10-18 in; Vele 5-18 in; Cocb 5-17 in.    
   
Soil: Silty Clay Loam; 4.5% OM; 6.6 pH Grft=Green foxtail 
 Vele=Velvetleaf 
 Cocb=Common cocklebur 
     
Comments: Objective of the study was to look at program treatments for Xtend soybean weed control. 
Extremely wet conditions most of the growing season. Heavy weed pressure as noted by yield of the 
check. No differences we found among treatments. 
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TAVIUM PROGRAM COMPARISONS 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 0 0 0 8 
            
Pre & Post            
Boundary & 
 Tavium + RU Powermax + 
 Intact + Class Act Ridion 
1.8 pt & 
 56.5 oz + 28.4 oz + 
 0.5% + 1% 
55 68 94 99 98 99 99 99 99 62 
Broadaxe XC & 
 Tavium + RU Powermax + 
 Intact + Class Act Ridion 
25 oz & 
 56.5 oz + 28.4 oz + 
 0.5% + 1% 
59 55 94 99 97 99 98 99 99 58 
Prefix & 
 Tavium + RU Powermax + 
 Intact + Class Act Ridion 
32 oz & 
 56.5 oz + 28.4 oz + 
 0.5% + 1% 
68 48 95 99 96 99 95 99 98 62 
Valor & 
 Xtendimax + RU Powermax + 
 Intact + Class Act Ridion 
2 oz & 
 22 oz + 28.4 oz + 
 0.5% + 1% 
20 45 95 99 99 99 99 98 99 53 
Zidua Pro & 
 Engenia + RU Powermax + 
 Intact + Class Act Ridion 
4.5 oz & 
 12.8 oz + 28.4 oz + 
 0.5% + 1% 
77 96 96 99 99 99 99 99 99 63 
Authority MTZ & 
 Xtendimax + Warrant + 
 RU Powermax + Intact + 
 Class Act Ridion 
14 oz & 
 22 oz + 1.5 qt + 
 28.4 oz + 0.5% + 
 1% 
30 63 95 99 99 99 99 99 98 58 
            
LSD (0.05)  7 9 3 -- 1 -- 2 1 1 4 
            
RCB: 4 reps Precipitation: (inches)  
Variety: AG 19X8  Pre: 1st week 1.02 2nd week 0.99  
Planting Date: 5/23/18  Post:  1st week 0.67 2nd week 0.49  
Pre: 5/23/18   
Post: 6/27/18 Soy 5 tri ebloom, 12-15 in; Grft 10-18 in; Vele 5-18 in; Cowh 6-10 in.    
   
Soil: Silty Clay Loam; 4.5% OM; 6.6 pH Grft=Green foxtail 
 Vele=Velvetleaf 
 Cowh=Common waterhemp 
     
Comments: Objective of the study was to look at program treatments for Xtend soybean weed control. 
Extremely wet conditions most of the growing season. Very heavy weed pressure as noted by yield of the 
check. Early season grass control seems to have been reason for yield differences. 
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PANTHER PRO in NO-TILL LIBERTY LINK SOYBEANS 
Southeast Research Farm 
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EPP            
Spitfire + Credit Xtreme + AMS 20 oz + 32 oz + 1.5 lb 55 68 70 93 0 0 0 0 0 8 
            
EPP & Post            
Spitfire + Credit Xtreme + 
 Panther Pro + AMS + MSO & 
 Cheetah + AMS 
20 oz + 32 oz + 
 15 oz + 1.5 lb + 1% & 
 29 oz + 1.5 lb 
99 99 99 99 97 99 99 99 99 64 
Spitfire + Credit Xtreme + 
 Panther Pro + AMS + MSO & 
 Cobra + COC + AMS 
20 oz + 32 oz + 
 15 oz + 1.5 lb + 1% & 
 10 oz + 1 pt + 1.5 lb  
99 99 99 99 98 99 99 90 99 58 
            
EPP & Pre & Post            
Spitfire + Credit Xtreme + AMS & 
 Panther Pro + Credit Xtreme + 
 MSO & Cheetah + AMS 
20 oz + 32 oz + 1.5 lb & 
 12 oz + 32 oz + 
 1% & 29 oz + 1.5 lb 
63 68 74 94 98 99 99 99 99 69 
Spitfire + Credit Xtreme + AMS & 
 Panther Pro + Credit Xtreme + 
 MSO & Cheetah + AMS 
20 oz + 32 oz + 1.5 lb & 
 15 oz + 32 oz + 
 1% & 29 oz + 1.5 lb 
60 65 68 94 98 99 99 99 99 64 
            
Check --- 0 0 0 0 0 0 0 0 0 -- 
            
LSD (0.05)  10 15 10 3 1 -- -- 3 0 7 
            
RCB: 4 reps Precipitation: (inches)  
Variety: Credenz LL  EPP: 1st week 1.03 2nd week 1.02  
Planting Date: 5/30/18  Pre:  1st week 0.60 2nd week 0.08  
EPP: 5/16/18  Post:  1st week 0.00 2nd week 1.86 
Pre: 6/3/18 Yeft 1-3 lf, 1-3 in; Vele cot-1 lf, 1-2 in; Cowh 0.5-1 in.    
Post: 7/5/18 Soy e-bloom, 14-16 in; Vele 4 in; Fxtl 8-12 in.    
   
Soil: Silty Clay; 3.7% OM; 6.6 pH Yeft=Yellow foxtail 
 Vele=Velvetleaf 
 Cowh=Common waterhemp 
 Colq=Common lambsquarters 
 Grft=Green foxtail 
    
Comments: Objective of the study was to look at no-till program treatments for soybean weed control. 
Extremely wet conditions most of the growing season. Heavy weed pressure as noted by the yield of the 
check. Late season grass pressure may have affected yield. 
  
SERF AR 1831 
 
132 
 
2018 
FIERCE MTZ COMPARISONS for PREEMERGENCE WEED CONTROL 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 0 0 
          
Pre          
Authority MTZ 16 oz 0 59 69 98 38 76 48 64 
Fierce MTZ 1 pt 0 64 86 99 40 83 38 68 
Fierce 3 oz 0 50 75 99 23 64 25 60 
Boundary 2 pt 0 78 40 98 56 66 46 60 
          
LSD (0.05)  -- 14 11 2 19 17 13 14 
          
RCB: 4 reps Precipitation: (inches)  
Variety: AG 19X8  Pre: 1st week 1.02 2nd week 0.99  
Planting Date: 5/23/18   
Pre: 5/23/18   
   
Soil: Silty Clay Loam; 4.5% OM; 6.6 pH Grft=Green foxtail 
 Vele=Velvetleaf 
 Cowh=Common waterhemp 
 VCRR=Visual Crop Response Rating 
  (0=no injury; 100=complete kill) 
     
Comments: Objective of the study was to look at possible new treatments for soybean weed control. 
Extremely wet conditions most of the growing season. With no post programs after pre, grass control 
would not have been satisfactory. Broadleaf control was fair to good. 
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SEQUENTIAL TREATMENTS in SOYBEANS with ENGENIA PRO 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 0 0 0 0 48 
             
Epost             
Engenia Pro + RU Powermax + 
 Class Act Ridion + Superb HC 
16 oz + 32 oz + 
 0.5% + 0.5% 
-- -- 84 92 89 91 96 94 99 93 70 
             
Pre & Post             
Engenia Pro & 
 Engenia Pro + RU Powermax + 
 Class Act Ridion + Superb HC 
16 oz & 
 16 oz + 32 oz + 
 0.5% + 0.5% 
98 98 95 92 94 95 92 98 98 98 68 
Zidua Pro & 
 Engenia Pro + RU Powermax + 
 Class Act Ridion + Superb HC 
6 oz & 
 16 oz + 32 oz + 
 0.5% + 0.5% 
99 99 99 99 98 99 99 99 99 99 70 
Verdict + Tricor 4F & 
 Engenia Pro + RU Powermax + 
 Class Act Ridion + Superb HC 
5 oz + 4 oz & 
 16 oz + 32 oz + 
 0.5% + 0.5% 
99 99 96 98 97 98 98 99 99 99 70 
Authority First & 
 Engenia Pro + RU Powermax + 
 Class Act Ridion + Superb HC 
8 oz & 
 16 oz + 32 oz + 
 0.5% + 0.5% 
99 99 99 99 98 99 99 99 99 99 69 
Authority First & 
 Xtendimax + Dual II Magnum + 
 RU Powermax + Class Act Ridion+ 
 Superb HC + OnTarget 
8 oz & 
 22 oz + 16 oz + 
 32 oz + 0.5% + 
 0.5% + 0.5% 
99 99 99 99 99 99 99 99 99 99 66 
Authority First & 
 Xtendimax + Warrant + 
 RU Powermax + Class Act Ridion+ 
 Superb HC + OnTarget 
8 oz & 
 22 oz + 48 oz + 
 32 oz + 0.5% + 
 0.5% + 0.5% 
99 99 99 99 99 99 99 99 99 99 70 
             
LSD (0.05)  1 1 2 3 2 3 4 2 1 1 5 
             
RCB: 4 reps Precipitation: (inches)  
Variety: AG 19X8  Pre: 1st week 1.03 2nd week 1.02  
Planting Date: 5/16/18  Epost:  1st week 1.31 2nd week 5.34  
Pre: 5/16/18  Post:  1st week 0.67 2nd week 0.49 
Epost: 6/13/18 Soy 2-3 tri, 5-8 in; Vele 2-5 in; Cowh 2-6 in.    
Post: 6/27/18 Soy 5-6 tri ebloom, 12-15 in; Vele 4-8 in; Cowh 4-10 in.    
   
Soil: Clay; 4.5% OM; 6.7 pH Vele=Velvetleaf 
 Cowh=Common waterhemp 
     
Comments: Objective of the study was to look at Engenia program treatments for Xtend soybean weed 
control. Extremely wet conditions most of the growing season. Moderate to heavy weed pressure as 
noted by yield of check. Very good weed control with all treatments and no yield differences were found. 
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FIERCE PLUS DICAMBA-CONVENTIONAL TILLAGE 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 0 0 0 36 
            
Post            
RU Powermax + Xtendimax + 
 Intact + NIS 
32 oz + 22 oz + 
 0.5% + 0.25% 
-- -- -- -- -- 99 88 99 97 64 
            
Pre & Post            
Zidua Pro & 
 RU Powermax + Xtendimax + 
 Intact + NIS 
4.5 oz & 
 32 oz + 22 oz + 
 0.5% + 0.25% 
95 96 96 94 89 99 98 99 99 73 
Valor EZ & 
 RU Powermax + Xtendimax + 
 Intact + NIS 
2.5 oz & 
 32 oz + 22 oz + 
 0.5% + 0.25% 
81 53 92 38 35 99 92 99 99 69 
Fierce & 
 RU Powermax + Xtendimax + 
 Intact + NIS 
3 oz & 
 32 oz + 22 oz + 
 0.5% + 0.25% 
83 69 96 74 57 99 90 99 99 72 
Fierce MTZ & 
 RU Powermax + Xtendimax + 
 Intact + NIS 
1 pt & 
 32 oz + 22 oz + 
 0.5% + 0.25% 
86 78 98 83 76 99 95 99 99 72 
Authority MTZ & 
 RU Powermax + Xtendimax + 
 Intact + NIS 
11 oz & 
 32 oz + 22 oz + 
 0.5% + 0.25% 
85 68 97 54 35 99 92 99 97 70 
Authority Supreme & 
 RU Powermax + Xtendimax + 
 Intact + NIS 
7.7 oz & 
 32 oz + 22 oz + 
 0.5% + 0.25% 
87 65 99 77 51 99 91 99 99 72 
Fierce & 
 RU Powermax + Xtendimax + 
 Intact + NIS 
3.75 oz & 
 32 oz + 22 oz + 
 0.5% + 0.25% 
84 69 98 77 72 99 94 99 99 71 
Warrant & 
 RU Powermax + Xtendimax + 
 Intact + NIS 
1.25 qt & 
 32 oz + 22 oz + 
 0.5% + 0.25% 
0 0 0 28 10 99 87 99 94 66 
            
LSD (0.05)  3 12 4 10 14 -- 3 -- 3 4 
RCB: 4 reps Precipitation: (inches)  
Variety: AG 19X8  Pre: 1st week 1.02 2nd week 0.99  
Planting Date: 5/23/18  Post:  1st week 0.67 2nd week 0.49  
Pre: 5/23/18   
Post: 6/27/18 Soy 5 tri ebloom, 12-15 in; Grft 10-18 in; Vele 5-18 in; Cowh 6-10 in.    
   
Soil: Silty Clay Loam; 4.5% OM; 6.6 pH Grft=Green foxtail 
 Vele=Velvetleaf 
 Cowh=Common waterhemp 
Comments: Objective of the study was to look at program treatments for Xtend soybean weed control. 
Extremely wet conditions most of the growing season. Heavy weed pressure as noted by the yield of the 
check. Early season weed control may have had an effect on yields.  
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FEXAPAN CONVENTIONAL 2-PASS PROGRAMS 
Southeast Research Farm 
Treatment Rate/A 
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Pre & Post            
Trivence & 
 Abundit Edge + FeXapan + 
 EverpreX + Intact 
8 oz & 
 32 oz + 22 oz + 
 1 pt + 0.5% 
40 55 48 61 99 98 99 99 99 99 
Sonic & 
 Abundit Edge + FeXapan + 
 EverpreX + Intact 
6 oz & 
 32 oz + 22 oz + 
 1 pt + 0.5% 
48 80 38 60 99 98 99 99 99 99 
Envive & 
 Abundit Edge + FeXapan + 
 EverpreX + Intact 
3.5 oz & 
 32 oz + 22 oz + 
 1 pt + 0.5% 
33 79 28 45 99 97 99 99 99 99 
Surveil & 
 Abundit Edge + FeXapan + 
 EverpreX + Intact 
3.5 oz & 
 32 oz + 22 oz + 
 1 pt + 0.5% 
61 90 45 76 99 98 99 99 99 99 
Authority MTZ & 
 Abundit Edge + FeXapan + 
 EverpreX + Intact 
14 oz & 
 32 oz + 22 oz + 
 1 pt + 0.5% 
33 63 30 38 99 96 99 98 99 99 
            
Check --- 0 0 0 0 0 0 0 0 0 0 
            
LSD (0.05)  13 6 12 6 -- 1 0 1 -- -- 
            
RCB: 4 reps Precipitation: (inches)  
Variety: AG 19X8  Pre: 1st week 1.02 2nd week 0.99  
Planting Date: 5/23/18  Post: 1st week 0.67 2nd week 0.49 
Pre: 5/23/18 
Post: 6/27/18 Soy 5 tri, 12-16 in; Grft 6-16 in; Vele 2-10 in.   
   
Soil: Silty Clay; 4.2% OM; 5.7 pH Grft=Green foxtail 
 Vele=Velvetleaf 
      
Comments: Objective of the study was to look at program treatments for Xtend soybean weed control. 
Extremely wet condition most of the growing season. Very heavy green foxtail and velvetleaf pressure. 
Fair early season grass control with excellent control of all weeds late. 
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SOYBEAN SYSTEM COMPARISONS-BAREGROUND 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 0 0 0 0 0 
             
Pre & Post             
Warrant & RU Powermax + AMS 48 oz & 32 oz + 1.7 lb 48 55 43 79 28 28 98 82 98 89 81 
Warrant & 
 Xtendimax + RU Powermax + 
 Class Act Ridion 
48 oz & 
 22 oz + 32 oz + 
 1% 
50 63 41 79 28 30 98 80 99 95 82 
Authority MTZ & 
 Xtendimax + RU Powermax + 
 Class Act Ridion + OnTarget 
14 oz & 
 22 oz + 32 oz + 
 1% + 0.5% 
63 99 66 99 44 68 98 82 98 91 87 
Sonic & 
 Xtendimax + RU Powermax + 
 Class Act Ridion + OnTarget 
4.5 oz & 
 22 oz + 32 oz + 
 1% + 0.5% 
65 98 59 99 41 90 98 95 97 95 93 
Sonic & Enlist Duo 4 oz & 3.5 pt 63 97 55 99 38 91 98 97 97 92 95 
Sonic & 
 Enlist One + RU Pmax + Liberty 
4 oz & 
 3 pt + 32 oz + 32 oz 
68 98 56 99 40 90 95 95 74 95 91 
Balance Bean + Authority MTZ & 
 Liberty + Dual II Mag + AMS 
3 oz + 14 oz & 
 32 oz + 16 oz + 1.7 lb 
99 99 96 99 97 99 96 98 93 96 97 
Balance Bean + Authority MTZ & 
 RU Pmax + Dual II Mag + AMS 
3 oz + 14 oz & 
 32 oz + 16 oz + 1.7 lb 
99 99 97 99 97 99 99 99 99 97 95 
Balance Bean + Authority MTZ & 
 Liberty + RU Powermax + 
 Dual II Mag + AMS 
3 oz + 14 oz & 
 32 oz + 32 oz + 
 16 oz + 1.7 lb 
99 99 97 99 97 99 99 99 99 98 96 
Balance Bean + Zidua & 
 Liberty + RU Powermax + 
 Outlook + AMS 
3 oz + 1.5 oz & 
 32 oz + 32 oz + 
 12 oz + 1.7 lb 
99 99 95 99 93 98 99 99 99 98 92 
Callisto + Dimetric DF & 
 Liberty + Dual II Mag + AMS 
6 oz + 6 oz & 
 32 oz + 16 oz + 1.7 lb 
30 99 35 99 0 99 88 99 55 95 96 
             
LSD (0.05)  6 5 15 2 9 10 2 10 4 3 5 
             
RCB: 4 reps Precipitation: (inches)  
Pre: 5/23/18  Pre: 1st week 1.02 2nd week 0.99  
Post: 7/5/18 Bygr 8-15 in; Colq 18-26 in; Yeft 14-20 in;    Post: 1st week 0.00 2nd week 1.86 
                    Cowh 9-18 in; Vele 9-30 in     
 
Soil: Silty Clay; 4.2% OM; 5.7 pH Bygr=Barnyardgrass 
 Colq=Common lambsquarters 
 Vele=Velvetleaf  
 Cowh=Common waterhemp 
 Yeft=Yellow foxtail 
Comments: Objective of the study was to look at soybean treatments for residual control. No crop was 
planted. Extremely wet conditions most of the growing season. Heavy weed pressure. Some minor 
differences noted by weed. Overall weed control was good.  
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BALANCE BEAN RESIDUAL COMPARISONS 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 0 0 
          
Pre          
Balance Bean 2 oz 98 99 98 98 90 98 79 93 
Balance Bean 3 oz 99 99 98 99 95 99 87 98 
Callisto 5 oz 30 99 13 99 10 99 0 99 
Dimetric DF 8 oz 43 91 38 55 20 55 13 33 
Zidua 1.5 oz 65 81 50 48 28 30 23 23 
Dual II Mag 21 oz 71 33 71 25 56 13 35 10 
Warrant 48 oz 61 43 53 18 30 25 20 13 
Spartan 4F 6 oz 33 38 18 28 25 40 13 23 
Reflex 16 oz 55 43 71 35 65 25 48 5 
Valor 2 oz 45 58 33 45 13 38 23 30 
Xtendimax 22 oz 28 50 20 25 10 25 10 15 
Enlist One 2 pt 0 40 25 50 0 30 0 28 
Outlook 13 oz 85 30 77 30 70 15 50 3 
Sharpen 1 oz 0 59 18 69 0 70 0 81 
Authority MTZ 14 oz 33 60 48 58 36 50 25 50 
          
LSD (0.05)  10 10 8 12 9 10 9 11 
          
RCB: 4 reps Precipitation: (inches)  
Pre: 5/23/18  Pre: 1st week 1.02 2nd week 0.99  
     
Soil: Silty Clay Loam; 4.5% OM; 6.6 pH Grft=Green foxtail 
 Vele=Velvetleaf 
     
Comments: Objective of the study was to look at pre soybean treatments for residual control. No crop 
was planted. Extremely wet conditions most of the growing season. Heavy green foxtail and velvetleaf 
pressure The Balance treatments were superior in length of control to all other treatments. 
  
SERF AR 1831 
 
138 
 
2018 
LIBERTY SOYBEAN PROGRAMS-CONVENTIONAL TILLAGE 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 0 0 27 
           
Pre & Lpost           
Zidua Pro & 
 Liberty + NIS + AMS 
6 oz & 
 32 oz + 0.25% + 2.5 lb 
99 99 99 98 99 98 99 99 60 
Zidua Pro & 
 Liberty + Outlook + NIS + AMS 
6 oz & 
 32 oz + 10 oz + 0.25% + 2.5 lb 
99 99 98 98 98 99 99 99 57 
Zidua Pro & 
 Liberty + NIS + AMS 
4.5 oz & 
 32 oz + 0.25% + 2.5 lb 
99 99 98 98 98 98 99 99 60 
Zidua Pro & 
 Liberty + Outlook + NIS + AMS 
4.5 oz & 
 32 oz + 10 oz + 0.25% + 2.5 lb 
99 99 99 97 99 98 99 99 57 
Verdict + Dimetric DF & 
 Liberty + Outlook + NIS + AMS 
5 oz + 5 oz & 
 32 oz + 10 oz + 0.25% + 2.5 lb 
99 99 98 98 97 98 99 99 58 
Verdict + Dimetric DF & 
 Liberty + Zidua SC + NIS+AMS 
5 oz + 5 oz & 
 32 oz + 2 oz + 0.25% + 2.5 lb 
99 99 97 97 96 98 99 99 60 
Verdict + Zidua SC & 
 Liberty + Outlook + NIS + AMS 
5 oz + 2 oz & 
 32 oz + 10 oz + 0.25% + 2.5 lb 
98 99 98 98 97 99 99 99 56 
Authority Assist & 
 Flexstar + Warrant +COC+AMS 
8 oz & 
 1 pt + 48 oz + 1% + 2.5 lb 
99 99 98 97 98 97 99 99 55 
           
Pre & Epost & Lpost           
Verdict & 
 Liberty + NIS + AMS & 
 Liberty + Outlook + NIS + AMS 
5 oz & 
 32 oz + 0.25% + 2.5 lb & 
 32 oz + 10 oz + 0.25% + 2.5 lb 
98 99 99 99 99 99 99 99 57 
Verdict & 
 Liberty + NIS + AMS & 
 Liberty + NIS + AMS 
5 oz & 
 32 oz + 0.25% + 2.5 lb & 
 32 oz + 0.25% + 2.5 lb 
98 99 99 99 99 99 99 99 63 
           
LSD (0.05)  1 1 1 1 1 2 -- 0 6 
           
RCB: 4 reps Precipitation: (inches)  
Variety: LC2096  Pre: 1st week 1.03 2nd week 1.02  
Planting Date: 5/16/18  Epost:  1st week 1.31 2nd week 5.34  
Pre: 5/16/18  Lpost:  1st week 0.00 2nd week 1.86 
Epost: 6/13/18 Soy 2-3 tri, 5-8 in; Vele 1-2 in; Cowh 1-3 in.    
Lpost: 7/5/18 Soy bloom, 14-20 in; Vele 8-12 in; Cowh 8-14 in.     
   
Soil: Clay; 4.3% OM; 7.2 pH Vele=Velvetleaf 
 Cowh=Common waterhemp 
    
Comments: Objective of the study was to look at Liberty program treatments for soybean weed control. 
Extremely wet conditions most of the growing season. Heavy weed pressure as noted by yield of check. 
Very good weed control. Some small yield differences were noted.  
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INCREASED LIBERTY RATES in SOYBEANS 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 25 
         
Pre & Epost & Post         
Authority First & 
 Liberty + AMS & Liberty + AMS 
6.5 oz & 
 32 oz + 1.7 lb & 32 oz + 1.7 lb 
99 99 99 99 99 99 61 
         
Pre & Post         
Authority First & Liberty + AMS 6.5 oz & 43 oz + 1.7 lb 99 99 99 99 99 99 59 
         
Pre & Epost         
Authority First & Liberty + AMS 6.5 oz & 32 oz + 1.7 lb 99 99 99 99 98 99 59 
Authority First & Liberty + Cadet + AMS 6.5 oz & 32 oz + 0.5 oz + 1.7 lb 99 99 99 99 99 99 62 
Authority First & 
 Liberty + Anthem Maxx + AMS 
6.5 oz & 
 32 oz + 3.2 oz + 1.7 lb 
99 99 99 99 99 99 55 
Zidua Pro & Liberty + Outlook + AMS 4.5 oz & 32 oz + 12 oz + 1.7 lb 99 99 99 99 99 99 60 
Zidua Pro & Liberty + AMS 4.5 oz & 32 oz + 1.7 lb 99 99 99 99 99 99 56 
Broadaxe XC & 
 Liberty + Flexstar + AMS + COC 
25 oz & 
 32 oz + 12 oz + 1.7 lb + 0.5% 
99 99 98 99 98 99 58 
         
LSD (0.05)  -- -- 1 -- 1 -- 6 
         
RCB: 4 reps Precipitation: (inches)  
Variety: LC 2096  Pre: 1st week 1.03 2nd week 1.02  
Planting Date: 5/16/18  Epost:  1st week 1.31 2nd week 5.34  
Pre: 5/16/18  Post:  1st week 0.67 2nd week 0.49 
Epost: 6/13/18 Soy 2-3 tri, 5-8 in; Cowh cot.    
Post: 6/27/18 Soy 5-6 tri ebloom, 12-15 in; Cowh 4-12 in.   
   
Soil: Clay; 4.3% OM; 7.2 pH Vele=Velvetleaf 
 Cowh=Common waterhemp 
     
Comments: Objective of the study was to look at Liberty program treatments for soybean weed control. 
Extremely wet conditions most of the growing season. Heavy weed pressure as noted by the yield of the 
check. Excellent weed control. Some minor yield differences noted. 
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NON-AMS WATER CONDITIONERS with ENGENIA & ONTARGET 
Southeast Research Farm 
Treatment Rate/A 
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Check --- 0 0 0 0 0 0 0 0 
          
Post          
RU Powermax + Engenia + OnTarget 22 oz + 12.8 oz + 0.5% 88 51 98 87 98 92 98 92 
RU Powermax + Engenia + 
 OnTarget + Class Act Ridion 
22 oz + 12.8 oz + 
 0.5% + 0.5% 
91 50 98 84 98 92 98 92 
RU Powermax + Engenia + 
 OnTarget + Class Act Ridion 
22 oz + 12.8 oz + 
 0.5% + 0.75% 
89 49 98 87 98 85 98 84 
RU Powermax + Engenia + 
 OnTarget + Class Act Ridion 
22 oz + 12.8 oz + 
 0.5% + 1% 
89 50 98 87 98 93 98 92 
RU Powermax + Engenia + OnTarget 11 oz + 6.4 oz + 0.5% 86 41 97 76 98 53 98 53 
RU Powermax + Engenia + 
 OnTarget + Class Act Ridion 
11 oz + 6.4 oz + 
 0.5% + 0.5% 
86 43 98 75 98 62 98 61 
RU Powermax + Engenia + 
 OnTarget + Class Act Ridion 
11 oz + 6.4 oz + 
 0.5% + 0.75% 
85 41 97 72 98 56 98 57 
RU Powermax + Engenia + 
 OnTarget + Class Act Ridion 
11 oz + 6.4 oz + 
 0.5% + 1% 
86 55 97 73 98 59 98 56 
          
LSD (0.05)  2 11 1 5 -- 8 -- 8 
          
RCB: 4 reps Precipitation: (inches)  
Variety: AG 19X8  Post: 1st week 0.00 2nd week 1.86  
Planting Date: 5/23/18   
Post: 7/5/18 Soy 13-18 in bloom; Grft 14-20 in; Vele 8-20 in.   
   
Soil: Silty Clay; 4.2% OM; 5.7 pH Vele=Velvetleaf 
 Grft=Green foxtail 
     
Comments: Objective of the study was to look at program treatments for Xtend soybean weed control. 
Extremely wet conditions most of the growing season. Very heavy green foxtail and velvetleaf pressure. 
Regular rate treatments provided very good weed control. Half rate treatments were somewhat more 
variable and showed some additive differences. 
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2018 
NON-AMS WATER CONDITIONERS with XTENDIMAX & ONTARGET 
Southeast Research Farm 
Treatment Rate/A 
G
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t 
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Check --- 0 0 0 0 0 0 
        
Post        
RU Powermax + Xtendimax + OnTarget 22 oz + 22 oz + 0.5% 98 89 98 94 98 93 
RU Powermax + Xtendimax + 
 OnTarget + Class Act Ridion 
22 oz + 22 oz + 
 0.5% + 0.5% 
98 91 98 94 98 93 
RU Powermax + Xtendimax + 
 OnTarget + Class Act Ridion 
22 oz + 22 oz + 
 0.5% + 0.75% 
98 90 98 95 98 94 
RU Powermax + Xtendimax + 
 OnTarget + Class Act Ridion 
22 oz + 22 oz + 
 0.5% + 1% 
98 88 98 94 98 94 
RU Powermax + Xtendimax + OnTarget 11 oz + 11 oz + 0.5% 96 78 97 84 96 86 
RU Powermax + Xtendimax + 
 OnTarget + Class Act Ridion 
11 oz + 11 oz + 
 0.5% + 0.5% 
96 78 96 84 96 87 
RU Powermax + Xtendimax + 
 OnTarget + Class Act Ridion 
11 oz + 11 oz + 
 0.5% + 0.75% 
95 77 97 77 96 84 
RU Powermax + Xtendimax + 
 OnTarget + Class Act Ridion 
11 oz + 11 oz + 
 0.5% + 1% 
96 76 97 81 96 82 
        
LSD (0.05)  1 4 1 8 0 3 
        
RCB: 4 reps Precipitation: (inches)  
Variety: AG 19X8  Post: 1st week 0.00 2nd week 1.86  
Planting Date: 5/23/18   
Post: 7/5/18 Soy 13-18 in bloom; Grft 14-20 in; Vele 8-20 in.   
   
Soil: Silty Clay; 4.2% OM; 5.7 pH Grft=Green foxtail 
 Vele=Velvetleaf  
     
Comments: Objective of the study was to look at program treatments for Xtend soybean weed control. 
Extremely wet conditions most of the growing season. Very heavy green foxtail and velvetleaf pressure. 
Regular rate treatments provided excellent weed control. Half rates had somewhat more variable control 
showing some additive differences. 
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2018 
OPENSKY & PERFECTMATCH EFFICACY 
Southeast Research Farm 
Treatment Rate/A V
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Check --- 0 0 0 0 
      
Post      
GoldSky + NIS + AMS 1 pt + 0.5% + 1.5 lb 8 94 99 98 
OpenSky + NIS + AMS 1 pt + 0.5% + 1.5 lb 8 93 99 99 
OpenSky + 2,4-D ester LV6 + AMS 1 pt + 8 oz + 1.5 lb 2 96 99 99 
OpenSky + Quelex + AMS 1 pt + 0.75 oz + 1.5 lb 2 93 99 99 
OpenSky + Affinity Br-Spec + NIS + AMS 1 pt + 0.4 oz + 0.5% + 1.5 lb 5 94 99 99 
PerfectMatch + NIS + AMS 16 oz + 0.5% + 1.5 lb 2 94 99 99 
PerfectMatch + 2,4-D ester LV6 + AMS  16 oz + 8 oz + 1.5 lb 10 97 99 99 
PerfectMatch + Quelex + AMS 16 oz + 0.75 oz + 1.5 lb 0 94 99 99 
PerfectMatch + Affinity Br-Spec + NIS + AMS 1 pt + 0.4 oz + 0.5% + 1.5 lb 8 94 99 99 
Axial XL + Huskie 16.4 oz + 11 oz 2 97 99 99 
Huskie Complete  13.7 oz 5 95 99 99 
      
LSD (0.05)  6 2 -- 1 
      
RCB: 3 reps Precipitation: (inches)  
Variety: Surpass  Post: 1st week 0.60 2nd week 1.31  
Planting Date: 4/30/18   
Post: 6/5/18 Sp wht 4-5 lf tiller, 7-10 in; Prle 3-9 in.   
   
Soil: Clay; 3.1% OM; 7.1 pH Prle=Prickly lettuce 
 VCRR=Visual Crop Response Rating 
  (0=no injury; 100=complete kill) 
     
Comments: Objective of the study was to look at program treatments for spring wheat weed control. 
Extremely wet conditions most of the growing season. Moderate prickly lettuce pressure. Excellent prickly 
lettuce control by all treatments. 
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Results for Southeast                     
Research Farm: Corn,                
Soybean, and Oats 
 
Jonathan Kleinjan*, Kevin Kirby,               
and Shawn Hawks 
 
INTRODUCTION 
 
The results of the SDSU Crop Performance 
Testing (CPT) program are released each year 
due in part to sponsorship by the SDSU 
extension service and the South Dakota 
Agricultural Experiment Station.  Corn, 
soybean, winter wheat, and oat variety trials are 
conducted annually at the Southeast Research 
Farm location near Beresford, SD.  The winter 
wheat breeding project manages the winter 
wheat variety trial at this location and the oat 
breeding project manages the oat variety trial.  
CPT personnel manage the corn and soybean 
trials.   
 
METHODS 
 
Corn and soybean trials were planted in 30-inch 
rows with a SRES precision four-row planter.  
Four-row plots were planted to a length of 20 ft 
and the center two rows were harvested for grain 
yield.  Small grain variety trials were drilled 
using John Deere no-till openers set on 8-inch 
spacing.  At harvest, plots were 5 ft wide and 13 
ft in length.  Additional information about trial 
management can be found with the trial results. 
 
                                                     
* Corresponding author: Jonathan.Kleinjan@sdstate.edu 
                                                                              
 
RESULTS AND DISCUSSION 
 
Results for the corn and soybean trials are 
included in the following pages and can also be 
found, along with the small grains trial results, 
on the SDSU extension website: 
https://extension.sdstate.edu/ 
 
The five-year average corn yields for this 
location are 216 and 212 bu/acre, respectively 
for the early (≤107 day RM) and late (≥108 day 
RM) maturity tests. Yields in 2018 were about 
average with early and late test averages of 216 
and 203 bu/acre, respectively.  Soybeans yielded 
slightly below the five-year average of 73 
bu/acre (Group II trial), with 2018 yields of 70 
bu/acre.  In addition to the Glyphosate-tolerant 
soybean trials, there are also conventional and 
Liberty Link trials conducted. 
 
The average yield for the oat variety trial was 74 
bu/acre, which was below the 2-year average of 
90 bu/acre.  Recommended varieties of oats for 
2018, based on 2-year average yields, include: 
Deon, CS Camden, Antigo, Saddle, and Natty.  
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Jonathan Kleinjan  |  SDSU Extension Crop Production Associate
Kevin Kirby  |  Agricultural Research Manager
Shawn Hawks  |  Agricultural Research Manager
Location: 6 miles west and 3 miles south of Beresford (57432) in Clay county, SD
Cooperator:  SDSU Southeast Research Farm - Peter Sexton, manager
Soil Type: Egan-Trent silty clay loams, 0-2% slope, non-irrigated
Fertilizer: 30-10-10 starter + 160-0-0 as UAN broadcast preemerge
Yield Goal: 200 bu/acre
Previous crop: Soybeans
Tillage: No-till
Row spacing: 30 inches
Seeding Rate: 31,400/acre
Herbicide: Pre: 32 oz Roundup (glyphosate) + 1.33 pt Dual (metolachlor) + 4 oz Sencor 
(metribuzin) + 1 oz Sharpen (saflufenacil)
Post: 12 oz Atrazine + 3 oz Callisto (mesotrione) + 1% COC + UAN 2.5% V/V
Date seeded: 5/10/2018
Date harvested: 11/2/2018
Notes: Trial location was extemely wet during the 2018 growing season.  Please pay 
attention to final stand when evaluating hybrid performance.
SDSU Extension is an equal opportunity provider and employer in accordance with the nondiscrimination policies of South Dakota State University, the 
South Dakota Board of Regents and the United States Department of Agriculture. 
Learn more at iGrow.org.
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2018 South Dakota
Corn Hybrid Trial Results
Beresford
Table 1. Glyphosate-resistant corn hybrid performance results (average of 4 replications - Early Season Trial 
(107 day maturity or less) at Beresford, SD.
Variety Information Agronomic Performance
Brand Hybrid Maturity Rating
Yield Bu/A 
(15.5%) Moisture
Test Wt. 
(lbs/bu)
Lodging 
(%)
Final Stand 
(plants/A)
Channel 207-27STXRIB 107 243.3 16.3 59.2 0.0 28600
Nutech/G2 Genetics 5VN-4707 107 237.0 15.4 59.9 5.1 27400
Heine Seeds 7500VT2PRO 105 232.6 14.2 59.9 2.4 26900
Heine Seeds 752VT2PRORIB 105 229.9 14.0 58.7 1.9 28700
LG Seeds LG5525VT2RIB 105 229.6 15.6 59.2 0.5 24000
Check CHECK 101 229.1 14.1 59.6 6.9 28200
Hoegemeyer HPT 7434 AM 104 226.7 14.8 58.9 4.7 27800
Hoegemeyer HPT 7607 AMX 106 226.3 16.0 59.2 9.1 28500
Nutech/G2 Genetics E5FN-A604 104 219.9 15.5 58.5 1.2 27900
Hoegemeyer HPT 7557 AM 105 219.4 15.7 60.7 1.5 28100
Heine Seeds 7600VT2PRO 106 219.4 15.4 59.4 2.5 27300
Channel 206-11STXRIB 106 214.5 14.0 58.4 0.8 26500
Masters Choice MCT5371 103 213.6 15.0 59.4 0.5 24900
Heine Seeds 739VT2PRORIB 102 213.4 14.9 59.8 1.7 27100
Dairyland Seed DS-7603PE 103 209.4 16.2 57.5 6.7 26400
LG Seeds LG53C50STXRIB 103 199.6 14.8 59.7 7.8 24800
Channel 204-74VT2PRIB 104 195.0 14.0 60.1 2.5 23600
Heine Seeds 740VT2PRORIB 103 194.3 13.9 59.4 1.9 20700
Dairyland Seed DS-9804RA 104 191.4 14.2 57.8 9.2 26900
Hoegemeyer HPT 7480 AM 104 191.3 15.9 60.1 3.9 24400
Masters Choice MCT5454 104 158.1 15.4 59.0 0.5 16200
Trial Average 215.5 14.9 59.3 3.4 26100
LSD (0.05)† 35.8 0.8 0.9 4.6 3300
C.V.‡ 10.1 3.9 1.1 - 8.9
* Lodging percentage - stalks broken below the ear as a percentage of the final stand.
† Yield or moisture value required (≥LSD) to determine if varieties are significantly different from one another.
‡ C.V. is a measure of variability or experimental error, 15% or less is acceptable.
SDSU Extension is an equal opportunity provider and employer in accordance with the non discrimination policies of South Dakota State University, 
South Dakota Board of Regents and United States Department of Agriculture. © 2018
2018 South Dakota
Corn Hybrid Trial Results
Beresford
Table 2. Glyphosate-resistant corn hybrid performance results (average of 4 replications - Late Season Trial 
(108 day maturity or more) at Beresford, SD.
Variety Information Agronomic Performance
Brand Hybrid Maturity Rating
Yield Bu/A 
(15.5%) Moisture
Test Wt. 
(lbs/bu)
Lodging 
(%)
Final Stand 
(plants/A)
Heine Seeds 823VT2PRORIB 111 229.3 18.3 58.3 0.5 26700
Hoegemeyer HPT 7900 AM 108 219.3 17.0 58.1 0.5 23900
Hoegemeyer HPT 8217 AM 112 218.3 17.6 58.8 1.7 26500
Hoegemeyer HPT 7886 AM 108 213.4 16.8 57.8 1.3 24000
LG Seeds LG5565STXRIB 108 211.9 16.5 61.5 0.4 23400
Check CHECK 101 209.9 14.7 58.1 2.8 24300
Dairyland Seed DS-9508RA 108 209.5 16.4 57.8 0.9 26700
Hoegemeyer HPT 8326 AM 113 208.7 18.0 57.8 2.1 22700
Channel 210-79STXRIB 110 205.8 16.9 60.7 0.4 25900
Heine Seeds 831VT2PRO 112 204.6 16.9 59.6 1.1 26800
Channel 208-23VT2PRIB 108 197.7 16.6 57.9 1.7 22400
Channel 209-15STXRIB 109 195.7 16.5 58.9 1.3 23700
Hoegemeyer HPT 7946 AM 109 187.3 18.0 59.0 0.5 24500
Hoegemeyer HPT 8066 AM 109 174.9 17.3 60.0 1.0 23300
Trial Average 206.2 16.6 58.9 1.1 24800
LSD (0.05)† 25.0 1.0 1.1 3.2 5000
C.V.‡ 7.3 4.2 1.3 11.6
* Lodging percentage - stalks broken below the ear as a percentage of the final stand.
† Yield or moisture value required (≥LSD) to determine if varieties are significantly different from one another.
‡ C.V. is a measure of variability or experimental error, 15% or less is acceptable.
SDSU Extension is an equal opportunity provider and employer in accordance with the non discrimination policies of South Dakota State University, 
South Dakota Board of Regents and United States Department of Agriculture. © 2018
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Jonathan Kleinjan  |  SDSU Extension Crop Production Associate
Melanie Caffe-Treml  |  SDSU Oat Breeder
Kevin Kirby  |  Agricultural Research Manager
Shawn Hawks  |  Agricultural Research Manager
Nick Hall  |  Agricultural Research Manager
Cooperator: SDSU Southeast Research Farm, Peter Sexton, manager
Location: 43.043867°, -96.901801°
Soil Type: Egan-Clarno-Tetonka complex, 0-2% slopes
Previous crop: soybeans
Tillage: conventional till
Row spacing: 7"
Seeding Rate: 1.2 million PLS/acre
Fertilizer:
-Starter: 60 lb/acre 30-10-10
-Other: 170 lb/acre 46-0-0 preplant incorporated
Herbicide:
-Burndown: NA
-Post: 1 pt Buctril, 8 oz MCPA, 1% UAN
Fungicide: none
Date seeded: 4/27/2018
Date harvested: 8/1/2018
Notes: Trial location was flooded out in 2016.  Three-year averages are not available.
SDSU Extension is an equal opportunity provider and employer in accordance with the nondiscrimination policies of South Dakota State University, the 
South Dakota Board of Regents and the United States Department of Agriculture. 
Learn more at iGrow.org.
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2018 South Dakota
Oat Variety Trial Results
Beresford 
Table 1. 2018 oat variety performance trial results (average of 4 replications) at Beresford, SD.
Entries are sorted by overall 2-year yield. Varieties yielding in the top 1/3 of the trial are shaded light blue.
Variety Height (in)
Lodging* 
(1-5)
Test Wt 
(lbs)
2016 
(bu/a)
2017 
(bu/a)
2018 
(bu/a)
2-year 
(bu/a)
3-year 
(bu/a)
Deon 41 1.0 30.3 - 127.5 126.6 127.1 -
CS Camden 37 1.2 24.1 - 127.3 86.9 107.1 -
Antigo 36 1.1 33.2 - 108.5 101.9 105.2 -
Saddle 37 1.0 30.3 - 114.8 95.4 105.1 -
Natty 43 1.5 31.6 - 113.8 83.3 98.6 -
Sumo 36 1.0 32.0 - 94.8 91.8 93.3 -
Goliath 45 3.3 30.0 - 109.0 74.5 91.8 -
Newburg 44 3.0 28.1 - 104.0 64.1 84.0 -
Shelby427 39 1.0 31.0 - 99.1 64.2 81.6 -
Hayden 40 2.3 30.1 - 104.3 58.9 81.6 -
Jury 44 2.1 29.5 - 94.5 65.1 79.8 -
Jerry 42 2.1 31.3 - 97.9 58.6 78.2 -
Souris 38 3.2 28.8 - 93.1 50.1 71.6 -
Horsepower 34 4.3 27.0 - 89.6 50.3 70.0 -
Rockford 42 1.6 27.8 - 96.3 38.9 67.6 -
Trial Average# 40 1.8 30.8 - 108.7 89.4 89.5 -
LSD(0.05)† 2.4 1.1 1.9 - 12.5 15.6 - -
C.V.%‡ 3.8 - 4.0 - 7.5 10.6 - -
* Lodging score: 1, perfectly standing; to 5, completely flat.
# Trial averages may include values from experimental lines that are not reported.
† Value required (≥LSD) to determine if varieties are significantly different from one another.
‡ C.V. is a measure of variability or experimental error, 15% or less is considered acceptable.
SDSU Extension is an equal opportunity provider and employer in accordance with the non discrimination policies of South Dakota State University, 
South Dakota Board of Regents and United States Department of Agriculture. © 2018
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Location: 6 miles west and 3 miles south of Beresford (57432) in Clay county, SD
(GPS: 43.046421°, -96.902085°)
Cooperator:  SDSU Southeast Research Farm - Peter Sexton, manager
Soil Type: Egan-Clarno-Trent complex, 1-6% slopes, non-irrigated
Fertilizer: None
Previous crop: Oats/Cover Crop
Tillage: No-till
Row spacing: 30 inches
Seeding Rate: 165,000/acre
Herbicide: Pre: 2.5 oz Valor (flumioxazin) + 4 oz Dimetric (metribuzin) + 32 oz glyphosate
Post: 0.3 oz FirstRate (cloransulam) + 10 oz Flexstar (fomesafen) + 6 oz Select 
(clethodim) + 1% UAN + 1% COC
Insecticide: None
Date seeded: 5/29/2018
Date harvested: 10/19/2018
SDSU Extension is an equal opportunity provider and employer in accordance with the nondiscrimination policies of South Dakota State University, the 
South Dakota Board of Regents and the United States Department of Agriculture. 
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2018 South Dakota
Soybean Variety Trial Results
Beresford
Table 1. Glyphosate-resistant soybean variety performance results (average of 4 replications) - Maturity Groups 1&2 at 
Beresford, SD.
Variety Information Agronomic Performance
Brand Hybrid Maturity Rating
Yield
(bu/ac@13%) Moisture (%)
Lodging Score
(1-5)*
Dyna-Gro S25XT99 2.5 81.1 11.0 1.0
Dairyland Seed DSR-1950/R2Y 1.9 78.2 10.9 1.0
Dairyland Seed DSR-2110/R2Y 2.1 73.5 10.9 1.0
Peterson Farms Seed 17X21N 2.1 73.2 11.0 1.3
Dyna-Gro S26RS75 2.6 73.0 11.3 1.0
LG Seeds LGS2444RX 2.4 72.7 11.0 1.0
Miller Hybrids 26159CRR2 2.6 72.7 11.2 1.0
Miller Hybrids 21159CRR2 2.1 72.6 11.0 1.0
Peterson Farms Seed 19X14N 1.4 72.6 10.9 1.0
LG Seeds C2126RX 2.1 72.3 10.9 1.5
Dairyland Seed DSR-2616/R2Y 2.6 72.1 11.2 1.0
LG Seeds C2888RX 2.8 71.3 11.2 1.0
Legend Seeds LS 24X842N 2.4 71.2 11.7 1.0
Check CHECK 1.4 71.0 11.0 1.0
Renk RS248NX 2.4 70.9 11.8 1.0
Dyna-Gro S28XT58 2.8 70.7 11.2 1.0
LG Seeds LGS2239RX 2.2 70.6 10.6 1.5
Dairyland Seed DSR-2411/R2Y 2.4 70.6 10.9 1.0
Legend Seeds LS 28X840N 2.8 70.4 11.4 1.0
LG Seeds LGS2417RX 2.4 70.1 11.7 1.3
Renk RS269X 2.6 70.1 11.4 1.3
Legend Seeds LS 23X920N 2.3 69.2 11.0 1.0
Proseed XT 71-80 1.8 68.3 10.9 1.0
Peterson Farms Seed 18X23N 2.3 67.6 11.3 1.3
Dairyland Seed DSR-2330/R2Y 2.3 67.4 10.9 1.0
Dyna-Gro S24XT08 2.4 67.0 11.8 1.0
Renk RS239NX 2.3 66.5 10.7 1.0
LG Seeds LGS2007RX 2.0 66.3 10.8 1.0
Legend Seeds LS 29X952N 2.9 65.6 11.7 1.0
Legend Seeds LS 20X963N 2.0 65.1 11.0 1.0
LG Seeds LGS2821RX 2.8 63.7 11.5 1.5
Trial Average 70.6 11.1 1.1
LSD (0.05)† 3.2 0.3 0.4
C.V.‡ 3.2 1.7 -
*Lodging Score (1 = no lodging to 5 = flat on the ground).
† Yield or moisture value required (≥LSD) to determine if varieties are significantly different from one another.
‡ C.V. is a measure of variability or experimental error, 15% or less is acceptable.
SDSU Extension is an equal opportunity provider and employer in accordance with the non discrimination policies of South Dakota State University, 
South Dakota Board of Regents and United States Department of Agriculture. © 2018
